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Get the BEST 


..efrom Your Motor 


Automotive engineers and motor car 
builders have greatly improved motor 
car efficiency by increasing compres- 
sion. The car owner— the motorist— 
should maintain this efficiency by the 
use of proper anti-knock motor fuel. 


No-Nox Ethyl Stops Knocks 


... eliminates even the faintest click or 
ping. This assures a lightning getaway 
in traffic with a smooth fast pick up— 
makes traffic a pleasure. It’s a great 
victory—a great service to the motorist. 


Another desirable feature of NO-NOX 
ETHYL is its extremely low end point 
which gives it an instant vaporizing 
quality for quick easy starting on cold- 
est days and adds an exhilarating power. 


Try it out—put it to the test 
AT THE SIGN OF THE ORANGE DISC 


GULF REFINING COMPANY 




















NOTICE 


@ No-Nox Ethyl 
is colored RED. 


@ That Good 
Gulf Gasoline is 
NOW colored 
ORANGE for 
identification 
purposes only. 
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From a painting by Howard Pyle 
WASHINGTON AND ROCHAMBEAU BEFORE THE TRENCHES AT YORKTOWN 
1295 
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NAVAL VIEWS OF THE YORKTOWN 
CAMPAIGN 


By COMMANDER A. H. Migs, U. S. Navy 


OR a period of four days, October 16 

to 19 of this year, the eyes of the coun- 

try will be focused on the ancient little 
village of Yorktown, in Virginia. The oc- 
casion will be the National Sesquicenten- 
nial Celebration or 150th anniversary of the 
surrender of Lord Cornwallis to the com- 
bined French and American armies and the 
French Navy. It will be the visible expres- 
sion of a nation’s gratitude for the rights 
of independence and will commemorate the 
events which led directly to the founding 
of our federal republic. 

On a bluff overlooking the York River 
rises a granite shaft (see p. 1367), conse- 
crated after a century of delay. Congress in 
1781 passed resolutions ordering the erec- 
tion of a fitting memorial monument to com- 
memorate. at a cost of $100,000, the victory 
at Yorktown, a victory which resulted in the 
acknowledgment of “His Britannic Maj- 
esty” that the thirteen parts of “the said 
United States” were “to be free, sovereign, 
and independent states.” Fifty years ago, in 
1881, a centennial celebration was held to 
dedicate this monument. 

The nation was unwilling to wait until 
1981 again to celebrate formally its birth, 
$0 it was decreed by act of Congress that 
a sesquicentennial celebration should be 

in order that the present generation 
would be moved and inspired by the devo- 
tion and sacrifices of the patriot forefa- 
who made our national existence and 
dence possible. 


Responding to the federal government’s 
invitation to participate in the exercises, 
France has appointed her famous soldier, 
Marshal Henri Pétain, to lead an official 
delegation of distinguished citizens back to 
Yorktown. Included in this official party 
will be the descendants of Admirals de 
Grasse and de Barras and Generals de 
Rochambeau and Lafayette, names well 
known to students of the revolutionary pe- 
riod. 

The patriotic societies of America and 
France will participate, as well as all 
branches of the military and naval organiza- 
tions of the United States. Also from France 
will come the new cruiser, Marshal Foch, 
and other vessels of the French Navy under 
the command of a vice admiral. Lying in 
the York River, these modern fighting ships 
will recall the twenty-eight sail-of-the-line, 
large two and three deckers, which under the 
command of the illustrious Admiral de 
Grasse, attacked the British fleet under Ad- 
miral Graves, drove it from the Chesapeake, 
and made possible the subsequent events at 
Yorktown. 

Preceding his address, scheduled for the 
final day of the celebration, the President 
will lead by radio an estimated number of 
10,000,000 school children, the greatest 
massed chorus in history, in the singing of 
our national anthem. The strains of the Star 
Spangled Banner, begun by a massed band 
of 600 pieces and a choir of 1,500 voices on 
the grounds at Yorktown, will be broadcast 
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over a nation-wide hook-up to the school 
children, standing in their classrooms before 
radio receiving sets. 

Brilliant pageants showing the course of 


the Revolution from the battle of Lexing-. 


ton to the surrender scene at Yorktown will 
be presented during the four-day celebra- 
tion. Thousands will participate in these 
pageants which can be viewed from grand- 
stands with a seating capacity of 30,000 and 
from the hillsides which surround the pag- 
eant field. Officials estimate that approxi- 
mately 100,000 people will be able to view 
the spectacle. 

Over ten acres will be occupied by the 
United States Army which will be repre- 
sented by several thousand troops from the 
near-by government forts, and drills and 
maneuvers will be held. Special exhibits will 
be held under the auspices of the War De- 
partment in which modern arms will be 
shown in comparison with weapons of the 
revolutionary period. 

The Navy will be represented by cruis- 
ers, destroyers, and submarines, The air arm 
is expected to be on display with the newest 
giant dirigible and squadrons of airplanes. 
Anchored near her modern sisters, will be 
the Constitution, now completely restored to 
former glory through the voluntary con- 
tributions of school children from every part 
of the United States. She will have a suit 
of sails presented by the same firm that 
formerly outfitted her before the era of 
steam. Everything on board will be a replica 
of the original equipment, with the excep- 
tion of the electric lights found necessary for 
the safety of the many thousands of visitors 
who will swarm aboard. These lights are 
hidden and screened. While originally built 
after the Revolution, she represents to a 
degree the type of the frigate or scouting 
ship of Admiral de Grasse’s fleet. 

To the layman, the word “Yorktown” has 
always brought visions of a land battle. For 
the first time the true significance of York- 
town as a campaign both on land and sea 
will be clearly brought to the attention of 
our countrymen.* Students of history recog- 
nize the fact that this campaign would not 
have been successful for American arms had 
it not been for the timely aid of the French 
fleet under Admiral de Grasse whose bril- 
liant codperation brought to a speedy climax 

* The armed forces afloat outnumbered those on 
shore by two to one. 
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the efforts of England to subdue the egy 
nies. 
It has been asked what part the Ame 
can Navy took in the Yorktown campaipy 
The truth is there is no American Ng 
as such at that time, but there were nume 
ous private vessels contributed as j 
transports, and owners equipped their yg 
sels as “privateers.” Captain John Sinelgj 
owner of many merchant vessels, was oy 
of these. He lived in Isle of Wight 
Virginia, near the present town of Smith 
field, and he operated his own fleet as pa 
of the Continental Navy, fitting out shig 
with his private means. 

When the continental forces Own 
around Yorktown were out of ammuniti 
he offered to bring a shipload of powdg 
from the West Indies and his offer was 
cepted. On his pilot boat, Little Molly, whid 
he himself commanded, he set sail for 
vana, passing the British fleet unchallengd 
in the night. Near Havana he interceptel 
the French fleet under Comte de Grasse, i 
whom he bore a message advising him 
proceed to Virginia. On Captain Sinclai 
return, his cargo was unloaded into smi 
boats; his men rowed in the darkness @ 
night with muffled oars through the Briti 
picket lines and finally delivered the powdé 
to the American forces. At the request di 
Washington, Captain Sinclair piloted th 
French fleet to an anchorage at the mout 
of the York River. This timely arrival com 
pleted the “bottling up” of Lord Cornwall 
lis in Yorktown. 

After the war General Washington, at tht 
recommendation of John Marshall, offer 
Captain Sinclair a command in the Na 
but he refused, preferring to live the i 
of a country gentleman. He afterwari 
moved to Land’s End in Gloucester County 
The French government, at the instigatia 
of Comte de Grasse, presented him will 
the handsome sword “for gallant service, 
which, battered and scabbardless, is still 
possession of a member of the family. 

The need for pilots was at one time actlt 
with De Grasse. He wrote to Washington 


Oun} 


The difficulty with pilots I flatter myself wi 


be removed by an application to Captain Lilly wit 
besides having a perfect knowledge of the Riv@ 
(York) is a man in whom the greatest confident 
may be placed. He, perhaps, may name some 

ers. This, however, will not prevent my un 

ting search in the meantime, for persons qualifiel 
for this service, tho the policy of the enem 
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Naval Views of the Yorktown Campaign 
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THE BATTLEFIELD AT YORKTOWN 


This map was prepared by the National Park Service. The heavy black line shows the outline of the pro- 
posed federal reservation. Positions of troops and headquarters are shown as indicated. 


in capturing those at Hampton, which was their 
residence, has deprived us of this useful 


class of men. 


Upon Washington’s request, De Grasse 
was planning to force the narrows at York- 
town so as to station his ships in the upper 
York River to secure the river communica- 


tions and he again wrote: 


I have the honor to send Captain Lilly to your 
ency. I beseech you to use every possible 
means to persuade him to find us some more pi- 


lots. We need them very badly, and if we do not 


find any, we shall not be able to satisfy your de- 
mands in spite of all our good will. I beg your 
Excellency to detain him but the shortest possible 
— and to send him back immediately to the 
7aillant. 


Washington replied to the effect that he 
had sent Captain Lilly off on a hunt for 
some pilots and that the governor had writ- 
ten to several pilots to repair on board, but 
it is quite evident that pilots for the York 
River were scarce almost to the point of 
disaster, as De Grasse notified Washington: 
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I am impatient as your Excellency can be that 
the Wind will not permit Vessels destined for the 
service to ascend the York River. The Sea is not 
like the Land; it deceives us sometimes and we 
have not yet found out a method of sailing against 
the Wind. But I can assure your Excellency that 
the moment it can be done it shall be done, be it 
by day or night if the pilots will undertake it. I 
have the honor to assure your Excellency that no 
other pilot than Captain Lilly has come down, 
and that pilot alone is not sufficient for both Ves- 
sels, and if an accident should happen to him, God 
preserve us. 


The surrender came shortly after this let- 
ter was written. The deplorable lack of 
pilots was never felt, for unfavorable winds 
continued until the day of the surrender. 
We register here our gratitude to Captain 
Lilly for what he might have done in the 
cause of patriotism. 

Virginia’s state Navy took a very useful 
and important part in the operations leading 
up to the surrender of Lord Cornwallis, and 
it is appropriate at this time to recognize 
the services of this almost unknown branch. 
In 1775, events took place which ended in 
the establishment of the Virginia Navy. In 
this year Lord Dunmore and his British 
privateers threw the colony in a high state 
of commotion with acts of ravage and pil- 
lage along the coast. Homes were burned, 
crops confiscated, and negro slaves com- 
mandeered and carried off. When Lord 
Dunmore put the torch to the thriving city 
of Norfolk, the colonies protested vigor- 
ously and the committee of safety, then the 
governing body of Virginia, was authorized 
to obtain suitable vessels and arm them for 
the defense of the coast. 

The following advertisement appeared in 
the Virginia Gazette of Williamsburg, Vir- 
ginia, in April, 1776, calling for “ship’s car- 
penters :” 


It being thought necessary for the publick serv- 
ice to keep a body of ship carpenters in constant 
employment, this is to give notice that two com- 
panies, consisting of one captain and thirty men 
each, are to be raised. The captain is to have one 
dollar per diem, the men a half a dollar, their 
provisions and rum. Such as are willing to engage 
may repair to Williamsburg or Suffolk. 


So began the state Navy. The response 
to the advertisement was instantaneous, and 
shortly the yards and slipways in South 
Quay, Hampton, Accomac, Norfolk, Gos- 
port, and Portsmouth hummed with indus- 
try as ship after ship took the water, until 
a sizable fleet of staunch vessels was ready 
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for service. Virginia led the states in the 
amount of property, land, and money de. 
voted to the shipbuilding industry, 

These ships were manned by a race of 
hardy seamen, fishermen, and longshoremen 
who, in the several generations of Virginia’s 
history, had been brought up in the numer- 
ous bays and rivers with which the state 
abounds. Turning from the pursuits of peace 
they were suddenly changed to the réle of 
defenders, forming the Navy of Virginia, 
The rates and daily wages of those days 
were: able seamen at three shillings, ordi- 
nary seamen at two shillings, and common 
landsmen at one shilling six pence. 

The Virginia Navy was administered by 
a board of commissioners appointed in May, 
1776, and a few months later the fleet con- 
sisted of seventy vessels, including schoon- 
ers, brigs, brigantines, sloops, armed pilot 
boats, and barges, to say nothing of many 
flat-bottomed galleys with both sail and oar 
propulsion. Quoting from a contemporane- 
ous description, we read: 


Some were row-galleys, one-half decked over 
and provided with high and strong bulwarks. 
These galleys looked like huge water spiders, being 
broad and flat and usually rigged as schooners 
with two or three masts. They were used as “look- 
outs” or “flying sentinels,” as well as for trans- 
ports for troops, each being large enough to carry 
a company of sixty-eight men with arms and bag- 
gage. The average length of deck was seventy feet 
and they were heavily armed, carrying two twenty- 
four or thirty-two pounders in bow and stern and 
seven small guns along each side. The largest 
ships carried as many as thirty-two guns each. 


As can well be imagined, there is a dearth | 


of official information describing the activie } 


ties and operations of the vessels of the Vir- 
ginia Navy, but enough is known through 
isolated reports to show that these men per 
formed real service in a highly creditable 
manner and that they contributed an essen- 


tial element to the success of the grand plan. | 


Not alone did they operate in the waters of 
their own state, but voyages to the West 
Indies to purchase supplies are found in old 
reports. 

The most famous of the Virginia seamen 
who sailed the seas in those days were 
known as the “Web-footed Barrons.” It is | 
on record that long before the state Navy 
was brought into being, James and Richard 
Barron of Hampton, created considerable 
trouble for Lord Dunmore and his Tory 
vessels by attacking and burning one schoom 
er, the Otter. When the state Navy became | 
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an actuality, James Barron was appointed 
one of the three commodores. In 1776 he 
was promoted to this position and commis- 
sioned “Commander in chief of all the armed 
forces afloat of the Commonwealth.” 

In June, 1776, the Barron brothers cap- 
tured off the Chesapeake capes a British 
transport, the Oxford, making prisoner 217 
soldiers from a Highland regiment. Captain 
Richard Barron also captured a sloop loaded 
with important stores from the West Indies 
and later a large brig from England laden 
with foodstuffs for the British Army. An- 
other of the Barron breed, Sam, boarded a 
British schooner anchored in Hampton 
Creek and, in the hand-to-hand encounter 
which followed, captured the enemy and 
killed and wounded more Britishers than 
there were Americans engaged. 

These vessels of the Virginia Navy con- 
tinued harassing the British and, notwith- 
standing their size as compared with the 
frigate or the line-of-battle ship of the 
enemy, gave the British Navy much annoy- 
ance by frequent captures and by constantly 
threatening their communications. The ships 
of Virginia, however, met with many mis- 
fortunes. Vessels were made prizes, uncom- 
pleted ships burned, and it was not long be- 
fore this little Navy was sadly depleted of 
ships and men. To meet this situation, the 
General Assembly of Virginia, meeting in 
May, 1870, passed resolutions calling for 
the rejuvenation of the Navy for the defense 
of the coasts and waterways. New ships 
were ordered, marines recruited, and boun- 
ties offered all seamen. When the situation 
became acute in October, the assembly 
passed an additional act and took drastic 
steps to obtain financial help and more per- 
sonnel. It was at this time that naval officers 
were, under certain conditions, authorized 
to conscript or impress seamen. 

The eastern counties of the state were directed 
to bind to the sea under the most prudent captains 
that can be procured to take them one-half of all 

of certain descriptions living below the 
of the Virginia rivers. . . . Officers and sea- 
men were given the whole of their captures; and 


still other inducements to enlistments by way of 
pay and clothing were held out. 


Import duties to augment naval funds 
were laid upon rum, gin, brandy, and other 
Spirits; on wine, molasses, and sugar; and 
on all imported goods except salt, munitions 
of war, and iron from Maryland. 

Miss Beatrice Mayer, in her admirable re- 
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search on how the navy of Virginia helped 
to win the Revolutionary War, has disclosed 
the facts that, during the years 1780 and 
1781, there were spirited battles between the 
Virginia vessels and the enemy and that, at 
the close of the year 1781, there remained 
but one vessel in the Virginia Navy, the 
Liberty. Officers, seamen, and _ marines, 
thrown out of employment by the destruc- 
tion of their fleet, were of inestimable aid 
to the French and American forces at the 
siege of Yorktown in the handling of sup- 
plies and the transportation of men in Ches- 
apeake Bay and up the James River. The 
Liberty was prominent in this useful work 
as were three other vessels purchased for 
this purpose. 

After the victory of the American and 
French forces at Yorktown, it was found 
unnecessary for Virginia to maintain a navy, 
and the vessels were all sold or otherwise 
disposed of. At the time of the final peace 
treaty the only ships left of Virginia’s Navy 
were the Liberty and the Patriot, which 
were converted to the peace-time pursuits 
of revenue cutters. The Liberty saw more 
service than any other state or continental 
vessel during the Revolution, and it is a pity 
that she could not have been saved and re- 
stored, instead of winding up her brilliant 
career by being sold to a West Indian trader. 

Among the measures proposed by the Ses- 
qui-Centennial Commission was one by 
Senator Swanson, chairman of the commis- 
sion, and approved by the Senate June 26, 
1930. 


That the documents in the library of Congress, 
as listed, relating to the military and naval opera- 
tions of the Comte de Grasse. especially his cor- 
respondence with Washington, September 2 to No- 
vember 4, 1781, be printed as a Senate document. 


After calling attention to the unpublished 
letters of George Washington, Comte de 
Grasse, and others, he asked unanimous con- 
sent that the documents included in this list, 
which had been prepared by Miss Elizabeth 
S. Kite, intended to be used in a cahier of 


the Institut Francais de Washinaton, be | 


printed as a Senate document. They are 
most invaluable historical data in connection 
with the Yorktown sesquicentennial cele- 
bration. 

The most significant fact gleaned from a 
casual reading of these papers is the ready 
codperation and harmonious understanding 
between De Grasse and Washington. The 
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willingness of De Grasse to accede to prac- 
tically every wish of the American Com- 
mander in Chief is most remarkable in con- 
sideration of the well-known difficulties of 
coérdination between land and sea forces. 
Early in July, 1781, De Grasse found the 
Concorde at anchor at Cap Francais, Haiti, 
with entreaties from Washington and 
Rochambeau urging prompt action. The frig- 
ate was sent back with assurance that as soon 
as possible he would join them. He wrote 
Rochambeau: “. . . I note with very much 
sorrow the distress in which the continent 
is plunged and the necessity for prompt suc- 
cor which you solicit.” 

On August 3 all was ready to start for 
America. By October 19 Lord Cornwallis 
had surrendered. In less than three short 
months De Grasse in seizing command of 
the sea was able to make possible the most 
significant event of modern times; Dr. Emil 
Reich, in his Foundations of Modern Eu- 
rope, calls the surrender at Yorktown in its 
effects “infinitely more important than those 
at Waterloo.” When the crippled British 
fleet sailed away from the Chesapeake capes 
without effecting its purpose, the surrender 
of the army at Yorktown was only a matter 
of time. A recital of some of the outstand- 
ing achievements as divulged from the above 
letters is pertinent to the discussion of sea 
power in the Yorktown campaign. 

From the Spanish general, Solano, who 
was preparing for a winter campaign in the 
Floridas and who could for the present spare 
some troops, De Grasse borrowed those not 
needed. The sum of 1,200,000 livres was 
secured from the commander at Havana. 
He wrote Rochambeau : 


I bring with me in all 3,000 men, 100 artillists, 
100 dragoons, 10 campaign cannons, siege cannons, 
mortars, etc. They will be embarked on 29 men-of- 
war which will set out August 3 to make the Chesa- 
peake as soon as possible. I will be obliged to you 
for employing me promptly and effectively in order 
that the time be sufficiently well employed... . 
This entire expedition has been arranged following 
your wishes and as it was impossible to communi- 
cate with either the French or Spanish ministers I 
believed myself authorized to take over the re- 
sponsibility in view of the common good. 


This letter is indicative of initiative and 
good judgment and shows a keen sense of 
responsibility. In refusing to put the afore- 
mentioned troops on slow moving trans- 
ports, De Grasse showed acute appreciation 
of the time element involved. Disregarding 






his instructions, he refused to detach 
one of the line-of-battle ships for cop 
duty, an error committed by the British 
which resulted in their being inferior in nym. 
bers to the French in the engagement which 
followed off the Chesapeake capes on Sep- 
tember 5. 

On the way north from the West Indies 
every English vessel sighted was captured, 
thus preventing knowledge of the movement 
of the fleet reaching the enemy. Lord Ray. 
don in a packet bound for Europe was one 
of those taken prisoner. On August 31, it 
anchored off Cape Henry. The next day it 
entered Lynnhaven Roads, and De Gragge 
began at once the disembarkation of the 
French troops, employing his own ships’ 
boats and 1,800 of the sailors of the fleet 
assisted in the operation. While thus en- 
gaged he was visited by Brigadier General 
Duportail, chief of engineers of the United 
States Army, who had been awaiting his 
coming with a letter from Washington, dated 
August 17, the last paragraph of which says: 


A variety of cases different from those we have 
stated may occur. It is for this reason that we have 
thought proper to send Duportail to your Exce- 
lency. He is fully acquainted with every circum 
stance of our own affairs in this quarter, and we 
recommend him to your Excellency as an officer 
upon whose abilities and in whose integrity you 
may place the fullest confidence. We w 
serve that it will be very essential to the dispatch 
of the business in contemplation, for you to send 
up to Elk River, at the head of the Chesapeake Bay, 
all your frigates, transports, and vessels proper 
for the conveyance of the French and Americas 
troops down the bay. We shall endeavor to have 
as many as can be found in Baltimore and other 
ports secured, but we have reason to believe 
will be very few. We have the honor to be, 
the greatest respect, attachment, and esteem, 
(letter signed jointly by General Washington 
Comte de Rochambeau). 


The above letter was delivered on Sep 
tember 2. Washington, unaware of the for 
tunate arrival of De Grasse, wrote that same 
day to Lafayette: 


I am distressed beyond expression to know what 
is become of the Comte de Grasse, and for feat 
the English fleet, by occupying the Che 
(towards which my last accounts say they were 
steering) should frustrate all our flattering prot 
pects in that quarter. 


The anxiety of Washington was not ® 
last long. Duportail had found De Grass, 
and both were writing the American comr 
mander at the same time that the latter wa 
communicating with Lafayette. De Grasses 
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Jetter, which follows, is a classic in “esti- 
mating the situation” and shows the quick 
action taken to further the general cause. 
He had indeed come upon the scene in the 
nick of time. Three days after De Grasse’s 
letter to Washington was penned, the Brit- 
ish fleet under Admiral Graves hove in 
ight. Its mission was precisely what it was 
De Grasse’s good fortune to prevent, name- 
, the relief of Lord Cornwallis. This im- 
portant dispatch is quoted verbatim. 


Sir: I received at the moment when least ex- 
the letter which Your Excellency has had 
the kindness to transmit to me through M. du 
Portail, whose reputation has been known to me 
for many years. Therefore, I have not hesitated to 
my heart to him and to acquaint him with 
my resources and my orders. I am as concerned 
as it is possible to be that I have not with me any 
other ships than my men-of-war, which are too 
to be used for the transport of American 
French troops from the Elk River to Chesa- 
peake Bay, and four frigates only, which take the 
place of very small! vessels, and are at this mo- 
ment, employed to guard the James River, in or- 
der to prevent the retreat of Lord Cornwallis on 
the Carolina side. I have also a few ships blockad- 
ing the mouth of the York River, and I am with 
the rest of my army at Cape Henry ready to en- 
gage the enemy’s maritime forces, should they 
come to the relief of Lord Cornwallis, whom I re- 
gard as blockaded until the arrival of Your Ex- 
and of your army. The union of my 
men with the forces of the Marquis de la 
ayette ought to take place at Jamestown the fifth 
of this month. My men are on the rivers in 
launches and canoes of the navy and I expect their 
arrival tomorrow in the course of the day. 

Lord Cornwallis is at present at York where he 
is fortifying himself by land and sea. He is also 
holding the post of Gloucester on the other side of 
the river, and he has fortified the neck of the 

He has the Charon of 44 cannons and 
several sloops of war with the frigate, the Guade- 
loupe, which ran to shelter the day of my arrival 

by men-of-war and frigates, which seized 

the ist, a sloop of 22 cannons. I have in the 
river James, the Experiment, of 44 cannons, the 
Andromaque, a frigate of 30, and three sloops of 
from 16 to 20 cannons, which I luckily seized the 
day previous to landing in this bay. Your Excel- 
will perceive that with so few ships suitable 

for the different rivers that must be entered in 
order to attack the strong places of these regions, 
Lam very poorly equipped for assisting in your 
appily, we have drawn up at the spot 

I can be of use, but with no means for 
ming the arrival of Your Excellency, I am 
told it is impossible to find any in this immense 
fiver. I fear that the time at my disposal will not 
permit me to give all the aid to the united forces 
I should wish to procure them. I had re- 
solved to attack York with the Marquis de la Fay- 
ttte’s troops and those which I brought in my 
But because of the letter which I received 
Your Excellency, and on the advice of M. 

du Portail, I have suspended my plans until the 
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arrival of the generals, whose experience in the 
profession of arms, knowledge of the country and 
insight will greatly augment our resources. I am 
persuaded that my army, who are inflamed only 
with the desire to give proof of their courage, will 
surpass themselves under the eyes of generals 
worthy to appreciate them. Until that moment I 
shall devote my entire attention to the means of 
facilitating all the attacks you will judge proper 
to make on your arrival against the army of 
Lord Cornwallis. This is the only practical plan, 
since he is giving us the opportunity by the posi- 
tion he has taken, altogether abandoning Ports- 
mouth on the James River. 

I could give, in case of need, 1,800 men of good 
troops chosen from the garrisons of the fleet, and 
I could furnish land and siege cannons. These, it 
is true, could only be fired from naval gun rests, 
but their bullets create quite as much disturbance 
as if they were mounted on gun carriages used 
on land, and for sieges. The arrival of the squad- 
ron of M. du Barras, to whom I have written to 
come to join me, should be useful to us, accord- 
ing to what M. du Portail says, because of the 
stores with which it is furnished. 

I have the honor to be with a respectful at- 
tachment, 

Your Excellency’s 
Most humble and most obedient servant, 
CoMTE pE GRASSE. 
At Cape Henry 
September 2, 1781. 


On the fifth the courier bearing this letter 
overtook Washington at Chester, Pennsyl- 
vania, where he was waiting to join Ro- 
chambeau, the latter having come by boat. 
The meeting of the two generals shortly 
after the arrival of the express has been 
dramatically told by J. J. Jusserand in his 
Americans of Past and Present Days. He 
says: 

As they were nearing the latter city (Chester) 
“we saw in the distance” says Closen, “General 
Washington shaking his hat and a white handker- 
chief, and showing signs of great joy. De Ro- 
chambeau had scarcely landed when Washington, 
usually so cool and composed, fell into his arms; 
the great news had arrived; De Grasse had come, 
and while Cornwallis was on the defensive at 
aa the French fleet was barring the Chesa- 
peake.” 


On September 4, De Grasse decided to 
“do the impossible” and send ships to trans- 
port Washington’s army from the head of 
the Elk River to Jamestown, Virginia. He 
wrote to Washington: . 


I regard your arrival here of such decisive im- 
portance, that I am doing the impossible to hasten 
that of your troops, by sending to meet you six or 
seven men-of-war, chosen from amongst those of 
my fleet which draw the least water, in order to 
take on board the greatest number possible... . I 
have just learned from the officer in charge of the 
debarkation of my troops at Jamestown, that my 
row boats were used to carry over 1,600 men of 
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the army of General Greene, who has joined M. de 
la Fayette and M. de St. Simon. This reénforce- 
ment will not hurt us, and Providence seems to 
second our desires by such fortunate junctions. 

But De Grasse did not have the chance to 
“do the impossible” in exactly the way he 
anticipated, for on the day following this 
letter a momentous event happened wholly 
unknown to Washington, when De Grasse, 
handicapped by the absence of 1,800 of his 
best seamen assisting in the debarkation, 
was obliged to slip his cables, stand to sea, 
and engage the main British fleet under Ad- 
miral Graves. This sea fight, though short, 
was as successful to the cause of the Revolu- 
tion, as if every ship of the enemy had been 
sunk. Trafalgar was no greater in its ulti- 
mate consequences. Graves was outfought, 
decoyed away from the capes, and outma- 
neuvered, which made it possible for Ad- 
miral de Barras’ squadron carrying the 
heavy siege artillery to reach the mouth of 
the York. Furthermore, the arrival of De 
Barras made it unnecessary to “do the im- 
possible” of sending heavy vessels up the 
Chesapeake to transport the army of Gen- 
eral Washington, for as De Grasse informs 
him: 

Your Excellency has doubtless noticed with 
satisfaction that my first care on my return from 
the sortie, which the enemy forced me to make, 
was to dispatch to Baltimore all the transports 
which M. de Barras had brought with him, as well 
as the battleship the Romu!us of 44 cannons, and 
several frigates, even those which I seized on my 
arrival, in order to embark all the troops which 
your vessels could not carry. Those which have 
ascended the bay can carry more than 4.000 men, 
owing to the fact that I have taken off part of the 
crews for this operation. 

General Washington took the first oppor- 
tunity available to visit De Grasse for an 
interview. He writes in his diary: 

17th. In company with the Comte de Rocham- 
beau, the Chev. Chastellux. Genls. Knox and Du 
Portail I set out for the interview with the Ad- 
miral and arrived on hoard the Ville de Paris (off 
Cape Henry) the next day by noon and having 
settled most points with him to my satisfaction, 
except not obtaining an assurance of sending Shins 
above York ard one that he could not continue his 
fleet on this Station lonver than the first of No- 
vember. T embarked on board the Oucen Charlotte 
(the vessel I went down in) but by hard blowing 
and contrary Wirds did not reach Williamsburg 
again till the twenty-second. 


It will be noted that Washineton was 
quite satisfied with the arrangements of De 


Grasse, except the proposal to force the pas- 
sage of the York River and to maintain 
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his fleet on the station longer than Novem. 
ber 1. As to the York River proposition, De 
Grasse had this to say: 
The thing is not impossible with a good Wing 
and favorable Tide; but I do not find that 
tion very useful. Our communication can be @& 
tablished, and our provisions drawn from the eag 
side of the York River without requiring the me 
and the Vessels in their passage between the bat. 
teries; but I suspend my definite answer until] 
can reconnoiter the local situation and force of the 
Enemy.! shall certainly do everything in my power, 
It has been seen that De Grasse did finally 
accede to Washington’s desires in this te 
spect, but for lack of pilots and a favorable 
wind the undertaking was not accomplished 
before the surrender. The reasons for De 
Grasse’s not being able to promise to con- 
tinue on and take up the blockade of Wit 
mington and Charleston Harbors was that 
court orders had directed a rendezvous in 
the West Indies. Washington asked De 
Grasse how many men he could spare from 
his fleet for operations on shore, and it is 
worthy of note that De Grasse generously 
agreed to lend 1,800 to 2,000 men from his 
ships to be employed in a coup de main. 
When Washington reached his camp at 
Williamsburg on the twenty-second he found 
disturbing news of the arrival at New York 
of Admiral Digby’s squadron from England 
and he promptly transmitted it by Baron 
Closen, one of Rochambeau’s aides de camp. 
This news alarmed De Grasse greatly and 
he began to formulate plans to meet the 
new menace. These plans never took on 
more importance than mere discussion, but 
were sufficient to cause a slight rift-in the 
cordial relations between the two met, 
which has since been misconstrued bv some 
writers to the disadvantage of De Grasse. 
The letter which is the cause of any mi 
understanding which mav now exist as t0 
De Grasse’s purposes and motives, is so im 
portant that it is quoted in full. He wrote 
Washington: 


Sir: The news which Your Excellency has cot 
veyed to me through the aide de camp of the Comte 
de Rochambeau is most distressing. I have no idea 
of the harm this operation can cause or the prog 
ress it may make, but I see that our position 8 
changed by the arrival of Admiral Digby. 

The Enemy are beginning to be almost equal 
to ns. and it would he imprudent of me to put my 
self in a position where I could not engage them 
in battle should thev attempt to come up with re 
lief. Accordingly I have the honor to propose 1 
Your Excellency that you leave at the mouth 


the York River two vessels, which following my 4 


instructions ought to remain there, and that all 
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approach nearer to me, with the exception 
of the sloops and frigates which have been 
ing the James River since my arrival, ie., 
the Charlotte, the Cormoran, the Sandwich, and 
another frigate. I shall recall here all the rest, in 
order to hoist sail and hold out in the offing, so 
that if the fleet comes to force the entrance, I can 
e them in a less disadvantageous position; 
but it can happen that the course of the battle may 
drive us to leeward and put it beyond our power 
to return. In this case, what would you do and 
what would be the resources of Your Excellency? 
I cannot sacrifice the army I command, and the 
ition I occupy is neither favorable for a battle 
safe in case of a gale. 
mo The anchorage of York, on which we had 
agreed, does not appear any more suitable, con- 
sidering the maritime strength of the enemy, since 
it would place me in an extremely disadvantageous 
position and would by no means prevent reén- 
forcements from entering. 

As far as I can see, the only alternative is the 
offing, and even this might no longer permit me to 
reenter. I impatiently await your answer and that 
of the Comte de Rochambeau, for whom this let- 
ter is also intended, entreating your Excellency 
to communicate it to him, and to let me have your 
opinions and your reflections on the future. 

If my troops or those of M. de St. Simon re- 
main with you, the two ships and the sloops in 
the Tamés will suffice you. I would set out for New 
York with my forces, where, perhaps, I could do 
more for the common cause than by remaining 
here, an idle spectator. If the Enemy does not 
come out. it is a sign that he dares not do so. We 
will think about that when the time comes, when 
it dees you will push Lord Cornwallis vigorously 
back, and we will operate together uniformly, we 
and every man on our side. 

T should very much like to know the number 
of Digby’s vessels, and the state of Graves’ ships 
after our fight. These particulars are necessary to 
our present situation. 

I have the honor to be with a respectful con- 
sideration, 

Your Excellencv’s 
Most humble and most ohedient servant, 
CoMTE DE GRASSE. 


Cape Henry, Sept. 23, 1781. 


The only part of this letter open to criti- 
cism is the passage “I would set out for 
New York with my forces, where perhaps I 
could do more for the common cause, than 
by remaining here an idle spectator.” This 
suggestion, undoubtedly, was not strategi- 
cally sound, but it is patent that De Grasse 
did not intend this as a decision but only 
as a point for discussion, as he asked for 
Washington’s “opinion and reflections.” It 
was only natural for this old fighter to want 
to come to grips with the new enemy at 
once, and the impulse for the moment prob- 
ably took his fancy. 

Washington considered the presence of 
De Grasse’s fleet in Chesapeake Bay so im- 
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portant that the thought of his putting to 
sea stirred him deeply: He wrote: “I cannot 
conceal from your Excellency the painful 
anxiety under which I have labored since 
the receipt of the letter with which you 
honored me on the twenty-third.” He then 
wrote at length outlining his reasons for 
desiring De Grasse to maintain a stationary 
position, but offered as an alternative that 
the fleet “cruise within view of the Capes.” 

De Grasse, however, immediately held a 
council of his officers, with the result that 
he informed Washington on the twenty- 
fifth “the plans I suggested for getting 
under way, while the most brilliant and 
glorious, did not appear to fulfill the aims we 
had in view.” 

In the same communication, De Grasse 
stated his intention of anchoring his ves- 
sels at the mouth of the York and four or 
five in the James, and asked Washington to 
erect a battery on Old Point Comfort of 
36-pounders and mortars. 

Washington was overjoyed at this deci- 
sion and wrote: “The Resolution that your 
Excellency has taken in our circumstances 
proves that a great Mind knows how to 
make personal Sacrifices to secure an im- 
portant general Good,” and he promised 
every assistance in erecting the battery at 
Point Comfort. Thus happily ended the in- 
cident. 

De Grasse took up position with his fleet 
at the mouth of the York, but soon found 
it unsuitable to be of service to the army. 
He also found it impossible to “take in 
water and to give his sailors fresh rations 
from ashore which in humanity they have a 
right to expect.” Consequently it was agreed 
with Lafayette, who was on board the flag- 
ship discussing plans, to return to the an- 
chorage near Cape Henry which was con- 
sidered a better position than that which 
had been occupied within the mouth of the 
York; 
because the fleet will cover two rivers of James 
and York, whereas in the other case James River 
would be entirely dependent upon the particular 
vessel stationed there. Besides the station at Cape 
Henry gives the Navy greater facilities for sub- 
sistence, and procuring the necessary water, wood, 
and refreshments. It affords an opportunity like- 
wise of fighting as circumstances may require 
either at anchor or under sail. And it will besides 
hinder the British fleet from taking the same sta- 
tion which they might do without risk, and make a 
vigorous attack on James River . . . will leave the 
small gunboats in James River at the disposal of 
General Washington, will leave for the purpose 














of blockading York three ships and two large 
frigates. . . . The fleet stationed at Cape Henry 
will fight the enemy should he present himself in 
such manner as should appear best calculated to 
avoid disposting itself from the Bay. 

De Grasse did not move from his an- 
chorage in Lynnhaven Roads until his de- 
parture for the West Indies after the sur- 
render. While here he was not idle. At the 
request of Washington for men from his 
ships, he landed 700 marines to reénforce 
the Duke de Lauzun at Gloucester. He es- 
tablished a hospital at Hampton for the re- 
ception of 1,500 to 1,800 sick belonging to 
the navy. The fleet furnished “Medicaments, 
flour, bakers, and surgeons.” Washington 
was given “some barrels of Jaffia” sent on 
a transport which came to fetch the sick 
and was offered a quantity of powder which 
he did not accept. In need of flour, he ar- 
ranged to pay for it by the exchange of West 
Indian rum. 

Washington showed the admiral every 
consideration in keeping him informed of 
the progress of the siege, and on October 
17 invited him to participate in the treaty, 
which De Grasse was forced to decline be- 
cause of “a rather serious indisposition.” 
After the capitulation on October 19, De 
Grasse appointed an officer to take over the 
shipping and boats in the harbors of York- 
town and Gloucester with “all Stores, Guns, 
Tackling, and Apparel.” He allowed Corn- 
wallis the sloop-of-war Bonetta to carry dis- 
patches to Lord Clinton at New York and 
dispatched the frigate Surveillante with the 
Duke de Lauzun aboard with letters from 
the French army and navy commanders for 
the French court. For fear of capture, the 
Chevalier des Deux Ponts was sent a few 
days later on a second frigate, Andromaque. 
Washington’s letters went by this ship. 

On the very day of the surrender, Ad- 
miral Graves left New York with twenty- 
five ships-of-the-line with 7,149 troops under 
General Clinton, intending to relieve Corn- 
wallis. The expedition arrived off the Capes 
on the twenty-fourth and was met by scout- 
ing vessels with the news of the surrender. 
De Grasse wrote to Washington: 


If the British continue to remain before the 
Bay, I owe it to the Flag to chase them off. I would 
even have sailed out yesterday if the Wind were 
not from the East. If they go away from here, I 
shall remain a few days in the bay to protect the 
movements of your ships for the transport of 
troops and artillery. 


But seeing De Grasse at anchor with 
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thirty-six sail-of-the-line, no attempt was 
made to force the entrance and, after cryis. 
ing offshore for several days, Graves in bit. 
ter disappointment left on the twenty-ninth 
for New York. 

One little-known feature of this cruise 
is that His Royal Highness, Prince William 
Henry, afterward William IV, King of Eng. 
land, was on board the Prince George under 
Admiral Digby (see p. 1444). The pring 
was then a midshipman, sixteen years of age, 

Notwithstanding the ardent desire of 
Washington that the French fleet remain to 
take part in the contemplated operations 
against Charleston and Wilmington, De 
Grasse was forced to depart from American 
shores on November 5, acting under very 
precise orders from the French naval min- 
istry, which had designated a given rendez- 
vous in West Indian waters by the end of 
October. Taking with him the troops of Gen. 
eral St. Simon, some of whom gave their 
lives on the field of battle for American in- 
dependence, he was, unlike Lafayette, never 
again to return to these shores to receive 
recognition for his services. 

Except for the cannon sent De Grasse by 
act of Congress after the surrender, no off- 
cial act has been done in this country to 
commemorate the priceless services of the 
“intrepid Frenchman.” For as the late Am- 
bassador Herrick so aptly said, 

Here is an officer upon whose skill, courage, 

and devotion depended the whole fate of our 
Revolutionary War. This is not merely my per 
sonal opinion, but it is the verdict of history, and 
the first man to bear witness to it is Washington 
himself. The day after the capitulation of Com 
wallis he wrote the admiral “The surrender of 
York from which so much glory and advantage 
are derived to the allies, and the honor of whic 
belongs to Your Excellency, has greatly exce 
our most sanguine expectations.” 
Washington clearly was laboring under no 
delusions as to the value of sea power, nof 
the manner in which this power had been 
applied by his gallant coadjutor. : 

When the tents of the Yorktown Sesquk 
centennial Celebration have been folded, 
when the ships of France and America have 
deserted the York, and when the thousands 
have departed for their homes, and whet 
De Grasse’s statue stands beside those of 
Lafayette and Rochambeau in the beautifal 
park which faces the White House, it is com 
fidently expected that the name “Yorktown 
will take on a deeper meaning in the hearts 
of all patriotic Americans. 
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INDUSTRIAL ACCIDENT PREVENTION 


By LIEUTENANT IrvING B. McDanigL (C.C.), U. S. Navy 


. its gravity is best indicated by the fact that 200,000 more persons were 


compensated 
were wounde 
Organization. 


CCIDENT prevention is universally 
called “safety first”’—a slogan which 
originated in the United States from 

an old railroad rule: The safety of the pub- 
lic shall be the first consideration of the 
staff. The slogan proved so popular that it 
now includes all common sense principles in 
the ever increasing and inevitable risks of 
modern industrial processes. 

The Navy has always been a leader in 
“safety first,” especially “safety at sea,” and 
a standard that has not been equaled was 
set by the establishment of the Hydro- 
graphic Office, in 1830. 

Why are we concerned with accident pre- 
vention in navy yards? Because it represents 
one of the great economic wastes today in 
the Navy and in industries. Over $250,000 
a year are paid in compensation to navy- 
yard workmen or their dependents; over 
$1,000,000 annually are lost to the Navy 
from preventable accidents in navy yards; 
and the man days lost exceed 500,000 per 
year. Navy yards are organized for war 
conditions and in a national crisis every dol- 
lar and every man-day’s labor may be vital 
to the safety of the nation. Every worker 
is an asset to the state and the state as well 
as the individual suffers when his health 
or efficiency is impaired. 

As conditions have changed so radically 
since the World War in regard to accident 
prevention a brief summary is considered es- 
sential to understand the social-industrial 
psychology of today. 

Prior to the war, man was considered 
“the human machine.” Enormous improve- 
ments in machinery tended to discount man 
power. Taylor and Gilbreth standardized 


or industrial accidents in the five years following the war than 
in the previous five years of war. British Industrial Safety-First 


tasks to reduce the cost of production and to 
reduce fatigue and lost motion. This created 
much criticism and resentment from labor 
unions, and time studies were forbidden to 
be made in the Navy. Efficiency engineers 
condemned the Navy at that time for being 
“backward.” Today psychologists regard the 
worker as a human being and not as a per- 
former of the “shortest and speediest meth- 
ods.” As the use of machinery became more 
extensive and production was speeded up, 
accidents became of greater concern. Great 
emphasis was placed upon the safeguarding 
of machines and equipment until today most 
machines are as safe as it is humanly pos- 
sible to make them. But accidents have in- 
creased in greater numbers. Protective ap- 
parel became the next solution—goggles, 
helmets, respirators, gas masks, hard leath- 
ers, aprons, shoes—all were designed to 
meet each special condition. But the percent- 
age of accidents increased. Industrial medi- 
cine concentrated on occupational diseases— 
poisoning from lead, mercury, and arsenic, 
inhalation of dust and fumes, cataract and 
eye troubles from heat and light rays, 
phthisis, cancer, necrosis of the jaw, gas- 
sings from carbon monoxide or nitrous 
fumes. Occupational diseases were so thor- 
oughly studied that protective measures 
were adopted which practically eliminated 
accidents from these causes. But accidents 
were still on the increase. With the outbreak 
of the war, increased production was de- 
manded and industry at last realized that the 
worker was no longer a machine but a hu- 
man being. Human beings possess intelli- 
gence and their efficiency depends on psy- 
chological as well as on physiological en- 
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vironment. The emphasis on accident pre- 
vention was shifted from machines, apparel, 
occupational diseases, et al., to the human 
being. Every year since the war the part 
which human beings play in accidents is be- 
ing more emphasized. 

The Navy Department quickly noted this 
change in industrial thought and immedi- 
ately after the war a safety office was or- 
ganized in the navy-yard division. A trained 
safety engineer was engaged to reduce ac- 
cidents and the work that office has since 
undertaken is one of the highest achieve- 
ments accomplished by the Navy since the 
war. The department is handicapped by a 
lack of direct personal appeal to and con- 
trol of the workmen. Safety must depend 
on the man himself, but safety must orig- 
inate at the top and extend without a single 
break to the rank and file of the organiza- 
tion. The department can only instruct and 
direct the safety activities of the various 
yards with inspirational education. Posters 
and safety periodicals are furnished month- 
ly; general safety rules are promulgated; 
statistics are furnished to all yards and sta- 
tions each month, as to the reasons and 
causes of accidents; monthly safety compe- 
titions among the various yards are conduct- 
ed; and individual correctional instruction 
is given as required. Inspections are made 
by the department’s representative, from 
which the greatest results are obtained. 

With the creation of the office of safety 
engineering in the department there was al- 
so created an office of safety engineering in 
the various yards. The commandant ap- 
points a commissioned officer as “safety 
engineer” but unfortunately, it is too often 
“in addition to your present duties.” These 
duties are not mentioned in Navy Regula- 
tions nor in most yard regulations but are 
covered in special orders as follows: 


(a) To inspect all shops, paying particular at- 
tention to all conditions which might be a possible 
cause of injury or disease, including sanitation, 
heating, lighting, ventilation, fire prevention, and 

safety precautions against accidents. 

” (b) To recommend all necessary sanitary and 
safety measures and appliances, both inside and 
outside the shops and buildings, and throughout 
the station in general. All employees and super- 
visors shall be encouraged to make safety and 
other pertinent suggestions to the office of safety 
engineering. 

(c) To follow up each accident and disease 
which may occur as a result of the work per- 
formed or of conditions in or about the station, 
with a view to determining whether such acci- 
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dents or diseases were preventable, and to maly 





suitable recommendations for future prevention 

(d) To carry on an_ educational campai 
among employees with a view to enlightening 
them in matters relative to personal hygiene, a¢ 
cident prevention, and the benefits to be derive 
from proper habits of living and obedience 
the laws of nature. Posters, pamphlets, } 
and motion picture displays are recommended jg 
this connection. 

(e) The safety engineer will keep suitable rep. 
ords of all accidents, illness, and disease and wil 
make out and submit all routine and special re 
ports in connection therewith, including compen. 
sation forms, notice of injury, and other repory 
required by the compensation commission. 


Too often the duty is considered in the 
nature of a rest after three years of streny 
ous sea duty. Of course, there are the row 
tine reports of accidents and reports to the 
compensation committee, but if the safety 
engineer considers his job mostly ballyhoo 
and is not “sold” on its merits he will prob 
ably devote more time to reducing his golf 
handicap than to reducing his accident 
handicap. Degrees are being given today by 
the larger universities in “safety engineer- 
ing.” It has become an engineering-psycho- 
logical science. Most commandants and 
heads of departments do not fully appreciate 
the situation and developments subsequent 
to the war. The safety engineer should first 
be a “human engineer” and have the ver- 
satility, personality, and sales ability to“sell” 
accident prevention. He must arrest atten- 
tion, arouse interest, create desire, and move 
to action. The action does not depend s0 
much on what is done as on who does it 
and how it is done. He must believe in and 
work for safety at all times. 

Psychology’s real interest lies in what # 
measured; industrial psychology is prima 
rily interested in output. In all the various 
postgraduate courses of the Navy, what at 
tention is paid to social-industrial psy 
chology? Why not include this subject if 
all postgraduate courses, including the ger 
eral line course? A flaw in a mental make 
up may be as serious as a flaw in a casting. 
A study of crystallization of thought of 
fatigue of workmen is as important a study 
as crystallization and fatigue of metals. As 
for the line, will not such a course be espect 
ally adaptable and valuable for leadership? 
Given such a course, the department could 
ascertain which officers have the greatest 
interest and ability in the subject and detail 
these officers for one tour of duty to the 
various navy yards as safety engineers. The 
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remaining officers would never be detailed 
as safety engineers but would understand 
the basic principles of modern efficiency. In 
time these principles would permeate the 
entire service. 

Until some such selection of safety engi- 
neer officers is made, the department should 
assume when an officer is detailed for this 

that he is not interested in the work 
and that he has no conception that accident 

ention is an obligation as important as 
any other duty. The department should di- 
rect the efforts of the officer at the start and 
develop his enthusiasm and interest. 

Accident prevention can sell itself. A few 
bulletins on the work that the National 
Safety Council of North America is under- 
taking will convince the most skeptical. This 
council is a cooperative, non-commercial or- 

ization representing over 700 commercial 

ts in the United States, employing over 

500,000 workmen. The object of the coun- 
cil is national safety in all its various as- 

, but it is mainly interested in indus- 
trial safety. It represents the best minds of 
America today in organization and educa- 
tion. An organization of this size cannot 
exist if its work is just ballyhoo. In one 
year, through their educational work, they 
reduced accidents 10.4 per cent for over 
2,500,000 men. Individual members of the 
council have made enormous savings 
through the direct efforts of their safety 
engineers. Probably the best example to 
“sell” accident prevention is the record of 
the United States Steel Corporation. From 
1912 to 1929, it reduced accidents 86 per 
cent. The Buick Automobile Company re- 
duced accidents 50 per cent in one year; 
the Union Pacific Railroad 70 per cent in 
a period of over two years; and the Ameri- 
can Rolling Mills 30 per cent in one year. 
The United States Gypsum’s Genoa plant, 
by a well-directed educational safety pro- 
gram, has a record of over two years with- 
out an accident. Formerly, it was one of 
the most hazardous plants in the United 
States. These records were not made by 

and even the briefest study of the 
methods used to accomplish them should 
awaken the desire of accomplishment in the 
embryonic safety engineer. 

Once the desire is awakened, the next 
Step should be an inventory of the causes 
of accidents in the navy yard in question in 
comparison with what should reasonably be 
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FIG. 1. CLASSES OF ACCIDENTS 


expected. Figures 1 to 4 represent a classi- 
fication of 19,000 accidents that have oc- 
curred in navy yards during the past few 
years. Figure 1 represents the general class- 
es of accidents. It will be noted that the 
accidents due to machines not being properly 
safeguarded and occupational diseases 
amount to but 0.5 per cent. Unavoidable ac- 
cidents are those that cannot be prevented; 
this class is high in shipwork and it is noted 
that in most industrial work it will average 
about 8 per cent. A much higher percentage 
is the class of accidents caused by violation 
of prescribed safety rules of operation and 
requirements for use of protective devices. 
If this class is included with unsafe practice 
or carelessness, the percentage will total 
87.4. To this percentage will be applied the 
principles of social-industrial psychology as 
this is the one large tangible factor that can 
be broken down. The first step for the em- 
bryonic engineer is to study the condition 
of his yard in comparison with Fig. 1. If 
the safety lacking or unavoidable percent- 
ages are too high, these should be investi- 
gated at once to ascertain the reasons—the 
old “prior to war” safeguards are probably 
lacking. At the same time a comparison 
should be made as to the causes of accidents, 
Fig. 2. Are too many accidents occurring 
from use of hand tools? Similarly, compare 
the anatomical study of injuries. Is the per- 
centage of eye injuries too high? Figure 4 
denotes the hazard rate of the various shops 
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or trades in the navy yard. Are there any 
relatively unsafe shops? Most yards have 
general weaknesses that can be readily spot- 
ted in this manner by a novice. Certain shops 
are not safety minded and these can also 
be readily spotted. For example, if the la- 
borers are scaling without goggles, the la- 
borer’s ratio (Fig. 4) will increase, eye in- 
juries (Fig. 3) will increase, injuries from 
the “use of hand tools” (Fig. 2) will in- 
crease, and so will “failure of employees to 
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FIG. 2. CAUSES OF ACCIDENTS 


observe safety rules” (Fig. 1). Thus all four 
figures tie in together and tell the story. 
From a study of the four graphs the gen- 
eral accident characteristics of the yard may 
be determined and a program mapped out 
to correct the errors. 

What of the 87.4 per cent of the accidents 
in Fig. 1 which are due mainly to unsafe 
practices ? How are these caused? This class 
is caused by financial worries, family fra- 
cases, foolishness, carelessness, sickness, or 
mental causes, Sickness is one of the large 
contributory causes of inefficiency and acci- 
dents. Mental causes are ignorance, predis- 
position, inattention, depression, or preoc- 
cupation. Here is the main working field 
of the modern safety engineer trained in so- 
cial-industry psychology. The department 
should assist the embryonic engineer to pre- 
pare a definite plan or program of safety 
work, dependent upon the work load char- 
acteristics of the yard or station, the geo- 
graphical location, and the high spots that 
are to be emphasized. 
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With a definite program established, th. 
next step is to secure the cooperation of the 
commandant and the heads of depa 
The commandant can do more than 
other individual in promoting safety 
manifesting an active interest in the accidey 
records and indicating his approval of th 
work being accomplished. To obtain 
worth-while results, his active coOperatigg 
is essential. In some cases this will pro 
prove to be the greatest task that the safety 
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FIG. 3. ANATOMICAL LOCATION OF INJURIES 


engineer will encounter. If the commandatt 
is a fatalist and believes that accidents amt 
the work of God, the task will be doubly 
hard, but educational work should final 
break the barrier. Then there is thé humam 
side of accidents that can be used to arows 
codperation—the suffering of the injured# 
well as that of his dependents. If the com 
mandant is unresponsive, arouse his interét 
and codperation by stressing the cost of a 
cidents. 

What does an accident cost? There aretht 
direct costs, such as compensation, liability, 
medical care, etc., that can be calculated 
with a close degree of accuracy. It is thei 
direct costs that make accidents so expensitt 


to industry—(1) lost time of the injure 


employee; (2) lost time of the other ef 
ployees who stop their work to assist the if 
jured man, to express their sympathy, for 
curiosity, or other reasons; (3) lost timed 
leading men, quartermen, and masters 
assist the injured employee, investigate tht 
cause of the accident, rearrange the p 
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tion of work, and assign and train a new 
to take over the injured em- 
’s work, prepare accident reports, etc. ; 
(4) dispensary treatment and probably hos- 
italization ; (5) injury to tools, material, or 
government property ; and (6) loss of pro- 
ductivity on idle machines. It is estimated 
that the indirect costs are from four to six 
times as great as the direct costs. 
With a definite safety program supported 
the commandant and heads of depart- 
ments, the safety engineer is ready for the 
ign. Accident campaigns are usually 
cted along one of three general lines, 
discipline, bonus, or instruction. By disci- 
pline is meant any system where a shop or 
workmen are punished for accidents that 
may occur. This is unfortunately the system 
that is in most general use today in indus- 
trial plants and consists of a cash fine, lay 
off, or even the loss of the job. The average 
workman or supervisor in navy yards will 
advocate “fire the man who is responsible 
for accidents.” Such a system makes for a 
high labor turnover, and the chances are 
that the workman fired will be a safer work- 
er than the man who replaces him. We all 
make mistakes, and it is by correcting mis- 
takes and using mistakes to teach a lesson 
that progress is made. Statistics show that 
men who have had one bad accident have 
learned their lesson and are the most valu- 
able safety-minded examples. If a workman 
is fined for an accident, he often becomes 
dissatisfied and it works an additional hard- 
ship on his dependents. In navy yards, of 
course, all that can be done is to discharge 
the man or suspend him for varying pe- 
tiods. Disciplinary measures tend to force 
men to be careful but are rapidly being dis- 
catded in favor of “leading” the way to safe- 
instead of “driving.” The bonus system is 
simply “buying safety.” It is effective and 
achieve immediate results, but the ob- 
jection to it is that frequently you are pay- 
ing too much for safety and misdirecting 
funds. It is not applicable in the Navy and 
not be considered desirable. Safety 
should be desired and accomplished through 
education, not purchase. 
The instruction system is now generally 
replacing the disciplinary system in large in- 
tial concerns. Safety campaigns of di- 
fectional, correctional, and inspirational in- 
struction are carefully planned and are de- 
veloping a safer practice. The foremen or 
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the shop committees are the key men in the 
campaign. They disseminate the safety in- 
formation to the workers. The idea that 
shops are judged only by quality and quan- 
tity of work must be thrown overboard. 
Safety should be the first consideration 
every day of every officer, supervisor, and 
workman. Quality and quantity will increase 
directly by the amount that accidents are re- 
duced. 
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FIG. 4. RATIO OF FREQUENCY OF ACCIDENTS 
PER MAN PER MONTH IN THE MORE 
HAZARDOUS TRADES 


The instruction system does not abolish 
discipline which must be maintained, but the 
degree of penalty is dependent upon local 
conditions. Mercy is tempered with justice. 
For example, the hustler type of workman 
has a tendency to push a job through to com- 
pletion and disregard his personal safety. 
This type of workman is a valuable asset 
and to penalize him would probably prove 
a distinct loss to production. How much 
better it is to teach him to hustle safely. 

Once the safety campaign is launched, the 
commandant and the safety engineer must 
not be impatient for results. Accidents will 
decrease but it may take a few months for 
the movement to gather momentum. Safety 
must be made a habit and only when that 
habit has reached 100 per cent can the mil- 
lennium in industry be realized. With the 
above program, it will not be realized, but 
at least a tentative beginning will have been 
made. To reach it, the study of industrial 
processes in relation to the safety of the 
worker must include the whole of condi- 
tions, if the study is to be scientific. 

We are all aware that physical environ- 
ment affects the worker and we carefully 
provide for such physical items as lighting, 
heating, ventilation, etc. But of more im- 
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portance is the mental environment. This is 
a vast field that is still practically untouched 
and consists of such items as adjustment tu 
economic environment, capacity as wage 
earners and vocational guidance, welfare ac- 
tivities, housing, recreation, education, re- 
habilitation of injured workmen, and lead- 
ership. Leadership is very important and af- 
fects mentally the health, happiness, and 
efficiency of the workers. Sick leave is more 
than doubled under the morose, neurotic 
type of leader. Welfare activities exert a 
powerful influence in promoting industrial 
health. Vocational guidance is a measure- 
ment of general intelligence and protects 
against placing a worker of above average 
intelligence in a low intelligence job, or vice 
versa. Incorrect placing of workmen in re- 
gard to their mental capacities is the direct 
cause of many accidents. 

If a national emergency arises, mobiliza- 
tion of man power in industry may be a 
fact. Secretary of War Patrick J. Hurley 
recently stated : 
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I intend to concentrate much of my effgg 
while in office on the plans for industrial male 
zation. I believe in distributing the_burdengg 
war equitably on our whole people. Every citim 
must do his full duty to the nation in its timeg 
need, whether he be assigned to the lathe ] 
home or to serving cannon at the front, 

During the last war a destroyer was 
built at a navy yard in record time. Ting 
was placed before safety. An eme 
treatment station was placed by the b 
ways. An ambulance was assigned to tak 
cases from the treatment station to the hos 
pital and was as busy as any ambulance @ 
the front-line trenches. Employees dist 
garded their personal safety in their effort 
do their bit. Haste makes waste—also hy 
man wastage. In our next war, is time} 
be placed ahead of safety? Can we affon 
to have a casualty list at home greater tha 
at the front? Such will be the case uniles 
the services are educated in regard to ther 
moral industrial responsibilities and realix 
that with safety placed first will come ult 
mate maximum production. 











IT MAY BE REMARKED that Napoleon at St. Helena, in his criticisms of his marshals, fre 
quently made use of the significant expression that so-and-so failed “because he did wm 
understand my system.” It is possible that Moltke, the real founder of the German Sy 
tem, took those words to heart. Be this as it may, he knew not only how to commanl 
an army, but how to teach an army; how to form skilled leaders, strategists, and tath 
cians, men who could plan, execute, and instruct; and in this respect he was far superi@t 
to Napoleon, or indeed to any general of modern times. In 1866 the system was not quilt 
perfected ; but in 1870 there were few German officers who were not thoroughly pent 
trated with the ideas of the chief of the staff; few who did not thoroughly understan 
how to interpret and how to issue “orders” and “instructions.” —HENDERSON. 
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Harper's Magazine,’’ November, 1881 
COLONEL TILGHMAN ON HIS RIDE TO PHILADELPHIA 
He is telling the people on the way of the American victory at Yorktown. 
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THE SEQUENCE THAT LED TO YORKTOWN 


By CAPTAIN THOMAS G. FROTHINGHAM, U.S.R. 


E development of the strange mili- 
tary situation in the revolting colonies, 
which led to the siege of Yorktown, 

has not been set forth clearly in histories 
of the American Revolution. The accounts 
of Revolutionary campaigns and battles 
have been given too often in the usual terms 
of the European warfare of the times. But 
there were unusual conditions existing in 
America, which rendered it impossible to 
wage war in accordance with the European 
military formulas of the eighteenth century. 
These conditions actually dominated the 
whole course of the Revolution. For this 
reason, in order to understand its true his- 
tory, we must realize that it was a war un- 
like any European war. 

That era was the most artificial and con- 
yentionalized in European military history. 
All battles had been cast in the mold of 
formal tactics of which Frederick the Great 
was the leading exponent. All European 
wars were fought exclusively by the regular 
troops, drilled in accordance with these mili- 
tary doctrines. And the idea that the people 
of a country would be able to offer any re- 
sistance to a regular army was a heresy, 
so contrary to European formulas that it 
was held to be out of the question. 

It is a hard task today to form a concep- 
tion of the state of mind of the trained Eu- 
ropean soldier of the eighteenth century. 
Yet this is necessary, in order to visualize 
the fighting of the American Revolution. 
If we thus put ourselves backward into the 
times, it is possible to see the reason for 
the European soldier’s ignorance of the dan- 
ger, in America, of a countryside rising in 
arms to attack an invader. For this danger 
did not exist in Europe. The strict game 
laws kept all firearms out of the hands of 
the common people. Consequently, there 
was no element in the population that was 
armed. 

In America there was an altogether dif- 
ferent state of things. The Colonists used 
firearms as a necessity of their daily lives, 
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and were skilled in shooting to kill. Wild 
animals and game had taught them this les- 
son. In contrast, the European recruit of 
those days was given an altogether strange 
instrument to handle, and he was drilled to 
use it in a series of stiff movements, which 
culminated in firing the piece with “the head 
upright.” For this was the incredible direc- 
tion of the “Manual Exercise of the Foot,” 
which precluded the possibility of any aim, 
in the true sense of the word. 

The very first clash was a demonstration 
of the gravity of the unsuspected menace 
in America. And, in the broadest sense of 
the word, the day of Lexington and Con- 
cord was decisive. A body of British regu- 
lars, deemed strong enough to march any- 
where in New England, had met an upris- 
ing of the countryside, and had been driven 
back in dismayed confusion to take shelter 
in the defenses of Boston. 

This was an overturn altogether amazing 
to the British regulars. And it is most im- 
pressive to sum up the abrupt change of 
the whole military situation. On April 16, 
1775, General Gage had been a royal gov- 
ernor, with military and naval forces con- 
sidered ample to enforce his authority. In 
twenty-four hours this had been ended for- 
ever, and Gage had been reduced to the 
position of being merely the commander of 
a British army hemmed into Boston. 

Outside of Boston, General Gage had no 
more authority, and no more hope of assist- 
ance, than if there had not been a loyalist 
in the colony. The helplessness of the Brit- 
ish regulars against a countryside in arms, 
is now no matter of wonder, as it was to 
them in 1775. For the battle tactics of open 
order fighting, instinctively adopted by the 
Americans, were destined to supersede the 
artificial tactics of Frederick the Great. This 
one disconcerting experience had been so 
convincing, that never again did the regu- 
lars venture out into the open country about 
Boston. 

Then came the object lesson at Bunker 
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Hill, of the awful losses from the fire of 
aimed muskets. So heavy were these losses, 
that the contemporary British historian 
thought the regulars had fought “three times 
their own number (for such was the Brit- 
ish general’s estimate).” The fact was, the 
British had a strong superiority in numbers 
on June 17, 1775. 

It is enough to show the stunning moral 
effect of these two actions to state the re- 
sult, the ending of the year 1775 with the 
strong army of British regulars intimidated 
and besieged by an enemy who possessed 
nothing worthy of the name of siege artil- 
lery. The siege of Boston had set in mo- 
tion the strong current which was to lead 
to the siege of Yorktown. 

This is merely a statement of fact. For, 
then and there, the military situation was 
established that lasted throughout the Rev- 
olution. On the one hand, the British al- 
ways possessed a strong superiority in regu- 
lar troops, fully equipped in every way. They 
thus were enabled to win set battles, to take 
cities, and to hold them, provided that these 
superior British armies were operating so 
near the coast that their supplies were as- 
sured by sea. The resources of the Ameri- 
cans were never equal to the task of equip- 
ping armies strong enough to overcome this 
superiority. 

But these superior British armies were 
helpless, except in areas where they could 
be supplied by sea. Inland the British were 
unable to maintain themselves, much less 
conquer the countryside. Whenever a Brit- 
ish force marched into the country, it met 
disaster, and, sooner or later, was either 
chased back or overwhelmed. Saratoga was 
only the Lexington and Concord fight on a 
large scale. For the supposedly invincible 
troops of Burgoyne became the victims of 
the same uprising that had disconcerted the 
British regulars on the first day of the Rev- 
olution. This was also true of what Corn- 
wallis called the “hornets’ nest” in the Caro- 
linas, and he was driven into Yorktown. 

These were the two great factors that 
balanced one another in the Revolution, and 
created one of the most extraordinary mili- 
tary situations in history. It was indeed a 
strange impasse. Not only must we keep 
this situation in mind, but we must also 
recognize that it imposed limitations on the 
military possibilities open to George Wash- 
ington. 
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Fate had declared that he must be a com, 
mander in chief who could not hope for a 
army that would be equal to the en 
army in a set battle. But he could coum 
enemy as always at a marked disadvan 
in a countryside. His chosen military poligy 
consistently worked for the best, unde 
these conditions. He strove to create the 
strongest organized army he could ga 
with two objects—to curb the British maig 
forces and to provide a nucleus and frame 
work for rallying the local militia into 
ordinated array against any British forg 
attempting to subdue the countryside. 

In order to appreciate the great value of 
this second function of Washington’s arny 
organization, it is only necessary to ask how 
it would have been possible to give orde 
and direction to the uprising against Bur 
goyne’s invasion, if Washington had no 
provided the framework of the structure 
This made all the difference in the world 
The zealous surge of militia gathering 
against Burgoyne provided the numbers, but 
it was inconceivable that the result would 
have been attained, if it had not been for the 
organized forces sent by Washington. And 
this value was again proved when Washing. 
ton’s ablest lieutenant, Greene, brought or 
ganization to the partisan bands which har 
assed Cornwallis out of the Carolinas into 
Yorktown. 

That Washington’s path was beset with 
difficulties has been often stated. But the 
accounts of campaigns and battles have ob 
scured the crushing burdens that pressed up 
on him throughout the war. His was the 
whole task of organizing the Continental 
Army. Against all odds he carried it 
through, constantly at a low ebb in funds, 
resources, ammunition, and supplies. Always 
beset by the incapacity of the infant Com 
gress, by oppositions, by rivalries, by local 
antipathies, he triumphed over all through 
sheer magnanimity, and was the guiding 
spirit of the Revolution. The war was his 
war. The army was his army. As the Brit 
ish historian Trevelyan wrote, Washington's 
army, “waxing or waning in numbers, but 
constantly improving in quality, followed 
him, obediently, resolutely, and devotedly 
as long as their country had occasion for 4 

general and an army.” 

In spite of the disadvantages with which 
Washington had to contend, the verdict of 
history must be that he accomplished his 

















[ Octor : 


st be a J 
ye for a 
he en 
ld conail 
isadvan; 
itar H 
eat = 
Create the 
uld gather, 
Titish maig 
and frame. 
1a into ¢ 
itish forge 
yside, 
at value of 
ton’s 
to ask how 
give order 
ainst Bur. 
1 had not 
structure, 
the world, 
gatheri 
bers i 
ult would 
en for the 
zton. And 
Washing- 
ought or- 
Thich har 
linas into 





eset with 
But the 
have ob 
essed up- 
was the 
ntinental 
irried it 
in funds, 
}. Always 
ant Con- 
i a 
thro 
guiding 
was his 
‘the Brit- 
Lington’s 
ers, but 
followed 
evotedly 


yn fora 


h which 
rdict of 
hed his 



















1931] 


whole military object against the British in 
the series of years of his command. This 
record of his success will be a surprise to 
many. Yet it is the truth. He had harassed, 

, and beaten off the superior British 
armies until they lay huddled on the coast, 
after giving up all attempts to overrun the 
country. ; 

Many “famous victories” of history can- 
not stand the comparison with Washington’s 
shabby campaigns of hardships when sub- 
jected to this exacting test, that of being 
judged only by their resultant military situ- 
ations. It was not often that Europe’s dra- 
matic battlefields brought results so decisive 
as those won by Washington’s forlorn and 
ill-equipped troops. 

In 1776, after Washington’s expulsion of 
the British from Boston, Howe’s enormous- 
ly strengthened army and navy forces 
had no difficulty in occupying New York 
and driving Washington across New Jersey 
to apparently hopeless defeat. Yet, at the 
last of the year, Washington rallied a scanty 
force and made the dazzling campaign which 
drove the British back to the New York 
area. Washington followed this up by his 
wise choice of Morristown as his base where 
he managed, in his own words, to “keep up 
an appearance before an enemy” so success- 
fully that Howe was intimidated by the 
thought of imaginary swarms of Americans. 

The British commander, who never had 
less than 27,000 men, thus allowed Wash- 
ington, with only a fraction of the British 
numbers, to hold back the British army from 
the easy march to Philadelphia. This even 
went to the extent of Howe’s abandoning 
the march overland and transporting his 
army by water, with all the long delays in- 
volved. The result was that Howe did not 
occupy Philadelphia until the last week in 
September, and he was a piece off the board 
so far as being any help to Burgoyne was 
concerned. 

It was the same story in Philadelphia. 
There the British supplies were assured by 
sea. But Washington’s bold attack at Ger- 
mantown, and his threatening presence, even 
in the starved camp at Valley Forge, held 
the British inactive, and in 1778 they evac- 
uated Philadelphia. So successful had been 
the harassing strategy of Washington that 
the British were again cooped up in New 
York. Moreover, they had abandoned all 
idea of conquering the northern colonies 
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and were preparing to attempt the conquest 
of the South. 

In 1779 Washington held the British in- 
active in New York and, by the capture of 
Stony Point with other threats of attack, 
made them give up their “predatory” ex- 
peditions. In the South, as the contemporary 
British historian expressed it, “the cam- 
paign ... was unproductive of those advan- 
tages which had been expected at the com- 
mencement of it.” But, at the beginning of 
1780, overwhelming British forces were 
sent against the South. Charleston was 
easily captured and the situation was seri- 
ous. 

Congress then made the mistake of giving 
the command to the incompetent Gates, 
without even consulting Washington. Gates 
promptly sacrificed his army at the battle 
of Camden. But this object lesson forced 
Congress to apply to Washington who ap- 
pointed Greene to the command of the 
Americans there. This turned the tide. As 
the result of Greene’s able campaign, the 
British were forced back again to the coast, 
and ultimately Cornwallis was to take refuge 
in Yorktown. 

This was the situation in the summer of 
1781; the British armies were restricted to 
the coast and had no more authority inland 
than if they had been on islands. It was a 
case of total failure, and the British public 
had become hostile to the war. Abroad, the 
European war had thrown the American re- 
volt into the shade. In addition, British pub- 
lic opinion had been influenced by the fear- 
ful destruction of British commerce wrought 
by the American privateers. These captured 
or destroyed vessels of the value of over 
$18,000,000, enormous losses in those days. 
As Maclay has stated, “In all memorials 
presented to Parliament the argument used 
to bring peace was the unprecedented de- 
struction of British commerce.” 

But all this was not appreciated by the 
American public who saw the war dragging 
on interminably, and there was widespread 
discouragement. It might be said that Wash- 
ington alone saw the one great military op- 
portunity for “some splendid advantage,” as 
he afterwards wrote, “to revive the expiring 
hopes and languid exertions of the country.” 
And the “most rational plan and accurate 
calculations” made success “as clear to my 
view as a ray of light.” 

Washington’s plan, long considered and 
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matured, was to make a sudden coup and 
overwhelm one of these British armies on 
the coast. It is only a just tribute to his 
clearness of view to state that he alone had 
divined the one means by which this coup 
could succeed. From the first he unerringly 
predicated his plans on the factor of “a 
naval superiority through the next cam- 
paign.” 

The French expedition under Rocham- 
beau had been unable to render aid, because 
its naval force was inferior and was held 
blockaded in Newport by a superior British 
fleet. The French planned to reénforce 
Rochambeau, but this would have meant 
the long delays necessary to fit out an army 
and navy force, and would have left su- 
periority on the sea in doubt. 

It was Washington who cut the Gordian 
knot. In January, 1781, he gave to Laurens 
special instructions to be presented to the 
French government, urging his solution: 
“A constant naval superiority on these 
coasts is the object most interesting.” He 
pointed out that this “would enable us to 
convert the war into a vigorous offensive.” 
This plan simplified the problem for the 
French, by ending the idea of having the 
naval assistance encumbered and delayed by 
bringing more troops to America. The re- 
sponse of the French government was im- 
mediate and cordial, and it was agreed that 
Admiral de Grasse was to receive orders to 
sail to the American coast, from the West 
Indies, with his entire fleet to be at the dis- 
position of Washington and Rochambeau. 

In the meantime, Washington had per- 
fected the details of his plan with unswerv- 
ing belief in its success. He had joined up 
Rochambeau’s army with his own on the 
Hudson with open activity as if in prepara- 
tion for an attack on New York. At first 
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Washington had been eager for this New 
York attack, but he had become convinced 
that this was inpracticable. Consequently, 
he bent all his energies upon the details of 
the plan for transferring the joint armies to 
the south for an attack upon Cornwallis a 
Yorktown, in conjunction with the fleet of 
De Grasse. 

Washington’s secret instructions to Knox 
and Morris showed how carefully prepara- 
tions were made in advance. For this sue 
cessful feat of transportation must not be 
regarded as any sudden impulse. The assig- 
nation for the Chesapeake was made with 
De Grasse. But, to deceive the British, the 
appearances of preparations for an attack on 
New York were kept up by activity of smal] 
bodies of troops, and the British had no 
idea of the movement to the south until it 
was an accomplished fact. 

On the sea, there was the same element 
of surprise. As to De Grasse, “no one ever 
dreamed that he would carry all his ships 
with him to America. Rodney reckoned that 
he would take at most ten.” This was the 
statement of the British historian, Fortesque, 
The British Minister Germaine put himself 
on record as writing, of the small fleet of 
fourteen sent to America, “I see nothing to 
prevent the recovery of the whole country 
to the King’s obedience.” 

But De Grasse played his part and 
brought his whole fleet to the Chesapeake. 
“His appearance in such overwhelming 
strength was a surprise to every English 
commander, and upset all calculations.” This 
British statement expressed it all. Admiral 
de Grasse acted with high magnanimity, im 
using his great fleet solely as a blockading 
force instead of attempting the more dra 
matic role of seeking his enemy on the sea, 
and the doom of Cornwallis was sealed. 





A DEFENSIVE ATTITUDE is nothing at all, its elements of strength entirely disappear, unless 
it is such that the enemy must break it down by force before he can reach his ultimate 
objective. Even more often has it failed when the belligerent adopting it, finding he has no 
available progress, attempts to guard every possible line of attack. The result is, of course, 
that by attenuating his force he only accentuates his inferiority.—CORBETT. 
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THE SPEED OF CRUISERS 


By C. ROUGERON, INGENIEUR EN CHEF DU CENIE MARITIME 


(Published in the French journal La Revue Maritime, January, 1931.—Trans- 
lation furnished by Commander R. T. Hanson (C.C.), U. S. Navy, Assistant Na- 
yal Attaché, American Embassy, London.) 


made to determine, with more or less 
precision, the most suitable speed for 
the battleship ; it is not so easy to arrive at 
adecision on this same characteristic for the 
crusier. Battleships have become more or less 
standardized owing to their uniformity of 
displacement over a given period of years, 
and to the balance which has come to be as- 
signed to their various characteristics. But 
how are we to determine the most suitable 
speed for a type like the cruiser, whose dis- 
placements range frm 5,000 to 42,000 tons; 
whose protection ranges from nothing at all 
toa value almost equal that of a battleship of 
the same displacement ; and whose armament 
varies from 6-inch guns in vessels without 
protection, to 11-inch guns behind fairly 
thick armor, in vessels of not greatly differ- 
ing displacement? Is it possible to justify 
every combination of armament, protection, 
and speed, provided only that it be carried 
out with all the resources which the science 
of naval architecture has to offer? The 
naval constructor can, of course, justify his 
part in the performance by pleading the pro- 
gram imposed upon him from above; and 
likewise the author of that program, by 
pleading the necessity of imitating or im- 
proving upon the material of other navies. 
The mere spectator is none the less justified 
in remarking, as he did in 1910, for example, 
in the case of the armored cruisers, that the 
various navies sometimes find themselves 
possessed of an imposing array of new con- 
struction already badly outclassed by even 
newer types which may have only the ad- 
vantage of a somewhat happier combination 
of the same characteristics. 
Speed and length._—Let us first, following 
the conventional and time-honored method, 
break down the resistance into its two com- 


Be read to term effort has often been 
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ponent parts, viz., frictional resistance and 
“direct” or residuary resistance. The former 
increases in direct ratio to a fixed power of 
the speed ; the latter increases in a somewhat 
more complicated ratio. For example, in a 
recent French flotilla leader (contre-torpil- 
leur) the “direct” resistance is found to vary 
in proportion to the square of the speed at 
low speeds; to the 6 power of the speed in 
the vicinity of 28 knots; and only to the 1.35 
power of the speed for speeds in the vicinity 
of 38 knots. The irregularities in the curve 
of total resistance are due solely to this 
variation in the “direct” resistance. 

If we now lay down as ordinates the “di- 
rect” resistance per ton of displacement, in- 
stead of the “direct” resistance alone, and as 
abscissas not the speed but the ratio of the 
speed to the square root of the vessel’s 
length, i.e., V/\/L, the resultant curve rep- 
resents not only the resistance of a given 
ship but also that of all ships, which are 
“similar” under the law of mechanical simil- 
itude. It follows from this same law that for 
“similar” surface vessels the “direct” resist- 


ance per ton varies directly as V/V L. 

When vessels differ in form as well as in 
length, the relation between the values of 
their “direct” resistance is not quite so sim- 
ple. The values of V/\/L corresponding to 
the points of inflexion or irregularity in the 
curves vary, within sufficiently wide limits, 
with the “longitudinal” or prismatic coéffi- 
cient W/B*L, where W is the volume of 
displacement, (carene or underwater body) ; 
B? is the area of the immersed midship sec- 
tion; and L the length. This ratio is of 
course smaller in value as the middle body 
of the vessel is the more filled out or “fat- 
ter” in proportion to the ends. 


Nore: There is another coéfficient, known to 
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the French as the “coéfficient of global fineness,” 


(L/VW) where L and W have the same signifi- 
cance as above. 

In the model, it is found convenient in French 
practice to give the carene of the model, reduced 
in accordance with the law of mechanical simili- 
tude, a W equal to unity (1 cubic meter) which 
gives it a length L equal to the coéfficient of global 
fineness. This last-named coéfficient is important, 
at least at the higher speeds, in the relation to the 
value of the resistance; but it is of very little 


importance as regards the value of V/VL cor- 
responding to the points of irregularity in the 
curve under consideration. 


The “longitudinal” or prismatic coéfficient 
of warships varies within sufficiently re- 
stricted limits to permit us to draw certain 
general conclusions from an examination of 
one of the curves referred to above, i.e., 
“direct” resistance per ton of displacement 


against V/\/L. For example, an examina- 
tion will be made of the two curves follow- 
ing, which are based on data by Rear Ad- 
miral D. W. Taylor, U. S. Navy, for values 
of the “longitudinal” or prismatic coéfficient 
of 0.58 for large cruisers; and 0.63 for de- 
stroyers, flotilla leaders, and small cruisers. 
From these it is apparent that the element in 
the comparison to which one must refer the 
speeds is primarily the length of vessel. 

In other words, we come to our first con- 
clusion that vessels of different types may 


be classified according to their V/\/L. 


Nore: In connection with the resistance curves 
and all following data tables, it should be noted 
that the metric system employed in the original 
French article has been carried over into the trans- 
lation without conversion to the British system 
of measurement. 
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LONGITUOINAL or PRISIVATIC COEFFICIENTS 


Speeds, favorable and unfavorable.— 
What are the most favorable values for 
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V/V L? What points on the curve j 
best utilization of the available power? Up. 
questionably the “direct” resistance and gtij 
more the total resistance, and conseq 
the required horsepower, all increase yw; 
the speed V ; obviously, therefore, to indulg 
in a sort of reductio ad absurdum, the mog 
economical solution from the point of view 
of resistance to propulsion will invariably by 
that involving the least speed. Now referrj 
to the curve, it is undeniable that certaip 
points, as at A and B, are less advantageous 
than certain others such as at M, N, andP 
Passing from N to B, for instance, involve 
a very large increase in power of which th 
relatively steep inclination of the resistang 
curve between these points gives an approx- 
mate idea, without a corresponding increase 
in speed; while a slight increase in power 
in the less steeply inclined part of the curve 
between points B and P, indicated approxi 
mately by the difference in ordinates be 
tween these two points, is enough to assure 
a very considerable increase in speed. 
From this we conclude that favorable 
speeds will be found towards the ends of 
less steeply inclined parts of the resistance 
curve while unfavorable speeds are found 
in the middle and especially towards the 
ends of more steeply inclined parts of the 
curve. The former occur at the successive 


values of V/\/L of 1.55, 1.8, 2.05, and vak 
ues in excess of 3.0, where V is expressed 
knots and L in meters. 

Battleship and torpedo boat.—Before ap 
plying this conclusion to cruisers, let us 
briefly verify its applicability to certain 
other types of naval vessels. 

The first of the favorable points on the 
curve corresponds to the stereotyped pre 
war battleship. The table on page 1333 gives 
the value of /\/L for several battleships. 


The V/\/L of the battleship has changed 
very little since that type was originated. A 
value of 1.55 was reached very quickly; 
there it remained in 1914; there it still re 
mains in H.M.S. Nelson. 

The following observations emerge from 
a consideration of this type of ship: 

(a) It is easy to appreciate the interest 
attaching to a speed zone which permits, for 
example, in the American battleships of 
32,000 tons, a speed of 21 knots at 30,00 
hp.; while a very much greater power be 
comes necessary if one wishes to increase 
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1931] The Speed of Cruisers 
Name Year Displacement Horsepower Speed Length V knots 
(tons) (note 1) (note 1) VL meters 

so vcncee 1903 15,000t. 18,000CV 18k. 134m, 1.55 
Bretagne ....------+++- 1913 23,500 28,000 20 165 1.56 
Royal Sovereign (2) ... 1915 25,750 31,000 21 187 1.54 
Pennsylvania .........- 1915 31,400 30,000 21 183 1.55 
Rss bcccccssccce 1925 33,500 45,000 23 214 1.57 





Nore 1—Nearly always the published figures 
are the speeds and powers of the vessel as de- 
signed; therefore in the investigation of propul- 
sive efficiency a study is ordinarily made of dif- 
ferences in design, and not of actual trial results, 
which may be more or less successful in their 
outcome; and furthermore there is usually lack- 
ing from the published trial results the very im- 
portant element of trial displacement. 

Nore 2.—The figures given in the table above 
for power and speed for the Royal Sovereign are 
based on the use of coal; the use of oil fuel has 
afforded a very appreciable increase in both power 
and speed for this vessel. 


this speed appreciably, as, for example, in 
the Baden of 28,000 tons, 45,000 hp., and 
23 knots; or in the Queen Elizabeth of 
27,500 tons, 75,000 hp., and 25 knots. 

(b) The rise in the resistance curve at 
the point V/\/L equals 1.55 is sufficiently 
rapid to make it very difficult to exceed the 
corresponding speed; on the other hand, 
save for some egregious error in calculation 
and design, the completed ship is practically 
certain to attain this speed. 

(c) For the same reason, overloading or 
exvessive displacement has little effect on the 
speed ; it is likewise for this reason that the 
addition of bulges or blisters to English 
(and United States) battleships has reduced 
their speed only slightly. 

(d) But the absorbing interest of the 
og V/VL equals 1.55 has in the past 

closely linked up with the use of com- 
paratively heavy machinery, weighing 40 to 
60 kg. (say 85 to 135 Ibs.) per hp. With the 
introduction of machinery weighing only 20 


kg. (44 lbs.) per hp., the interest in the 
point 1.55 disappears completely, and our 
interest now centers about a new value for 
V/V L, namely, 2.05. 

The last favorable point of the resistance 
curve is utilized in the design of the de- 
stroyer type. 

The following table gives the V/\/L for 
several of this type extending from the early 
French numbered torpedo boats to the 
speediest of the recent foreign destroyers. 

From the above figures it is easy to see 
how little the value of V/V L first adopted 
for this type of vessel has changed in forty 
years. 

The very slight rise in the resistance curve 
in the vicinity of the point under considera- 
tion explains the following properties of the 
destroyer type: 

(a) An excess in horsepower over that 
designed is translated into an appreciable 
gain in speed. The Teazer and the Turbine 
were designed respectively for 35 and 36 
knots. They actually reached and, in fact, 
exceeded 40 knots. 

(b) The speed of the destroyer type de- 
pends very greatly on the trial displacement, 
a lighter displacement being equivalent in 
this type to an increase in horsepower; the 
Teazer which exceeded 40 knots is listed as 
a torpedo boat of “32-35 knots,” according 
to its condition of loading. Similarly the Ad- 
miralty S-type are destroyers of “31-36 
knots.” 

(c) Giving a destroyer a powerful bat- 
tery and a high freeboard has a correspond- 








Name Year Displacement Horsepower Speed Length V knots 
(tons) VI meters 
Torpilleur 130 .......... 1890 53t. 520CV 21k. 34m. 3.6 
Fe SR 1903 300 6,000 28 56 3.74 
SE Ghd. vse cveaguds 1912 800 16,000 31 78 3.5 
ee 1917 1,034 29,000 35 81 3.89 
MIME 6 cog oen ost 1926 1,225 35,000 36 94 3.71 
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ingly unfavorable reaction on speed; witness _ battle cruiser, and the more clearly inasmug ( 
certain recent French destroyers. as beyond the point 2.05 the resistance cure— 2,05 
The armored cruiser and the battle takes a sharp rise. If in place of the de resi: 
cruiser.—The most powerful type of cruiser signed speeds, we substitute the greatest a quet 
is represented by the armored cruiser and by tained speeds (right-hand columns of the 
its successor, the battle cruiser. preceding table), the agreement in the yal. of 2 
The armored cruiser grew out of a desire yes of V/\L for battle cruisers and their pow 
to outclass the light cruiser with a ship of difference from the corresponding values for} ike 
equal speed but with greatly superior arma- armored cruisers is still more manifest, Fur outy 
ment and protection. It did not succeed in thermore, it is essential to take account of ( 
this effort, and the last of these armored 4 necessary margin between the maximum : 
cruisers, Edgar Quinet and Minotaur, with trial speed and the service speed (particy 
their 23-knot speed, were obviously no  jarly having regard to coal fuel and trialsat 
match in this respect for the light cruisers of light displacement). 
the same period, e.g., Kolberg and Boadicea, But it would be attributing to the design. 
which attained speeds of 27 to 28 knots. ers of the old armored cruisers a unity of 
The battle cruiser which succeeded the yiew which they did not possess, to credit 
armored cruisers originated with the Im- them all alike with the deliberate intention 
vincible of 17,000 tons; five years later a dis- 6 securing a speed corresponding to the 
placement of 27,000 tons was reached in the favorable value of V/\/L of 1.8. As a mat 
Queen Mary; and five years later still there ter of fact, this was sometimes the result 


of a miscue in design, as in the case of the 
Jeanne d’Arc. For the most part, however, 
designers adopted a speed at a point on the 
curve higher and less favorable than that 


appeared the 41,000-ton Hood. At one 
stroke the battle cruisers attained the speed 
of the light cruisers; they immediately out- 
classed all armored cruisers in both arma- 


ment and protection; and in the course of - Riatal oh h int diate 
this development they attained displace- MMa!cated above—somewhere | intermeca 


or ¢ 
effe 
shit 
desi 
mer 
32.( 
at 4 
( 
rev 
cru 
suc 
of 
dist 
dis] 
tior 
a ke 
( 
ments which found their climax in the between the optimum values of 1.8 and 2.05, ; 
Hood, the British reply to the German At the other (higher) end of the speed a 
cruisers of the Mackensen class which were 20ne, the latest German armored cruisers, sim 
never completed. the Gneisenau and the Blucher, attained wh 
The following table shows characteristics their trial speeds of 24.8 and 26.4 knots, spe 
of some armored cruisers and battle cruis- respectively, at values of V/\/L of 2.14 and wh 
hp 
kn 
wo 
of 
22 
sui 
If: 
era 
hay 
26 
fot 
tak 
Bs 








ers. 2.16, exactly as in the case of the battle 

: Predicted Max. V 

Displace- ; V i 
Name Year Horsepower Speed Length —— Speed on 

ment ? y ‘ VL trials V; vi 
Dupuy de Lome ... 1890 6.676t. 14000CV 20k. 114m. 1.87 
Jeanne d’Arc ...... 1899 11,270 28.500 23 145 1.91 22n. 1.83 
Edgar Quinet ...... 1907 14,000 36.000 23 157 1.84 23.9 1.91 
ae oe 1896 11,000 18 000 20.75 137 1.77 21 1.79 
Minotaur .......... 1906 14,600 27.000 23 158 1.83 23.1 1.83 
TRCUNCIDIE .. 66 o0s00 1907 17,250 41.000 25 170 1.91 28.6 2.20 
BUUEEED. <> vc sewceess 1916 26,500 115,000 30 240 1.93 32.7 2.10 
ee See 1918 41,200 144.000 32 260 1.98 32 1.98 
Gneisenau ......... 1906 11,600 26.000 22.3 137 1.92 248 2.12 
Blucher ........... 1908 15,500 32,000 24.5 149 2.01 26.4 2.16 
a: 1911 23,000 70,000 27 180 2.04 28.4 2.12 : 
Vittorio Emanuele . 1904 12,600 20,000 21 144 1.75 22.5 1.87 | 








From the above considerations, and cruisers: which demonstrates that the reali- 
classifying cruisers according to their val- zation of these speeds was actually a mat- 
ues of V/\WL, one may definitely say that ter of design and not one of displacement. 
armored cruisers and battle cruisers form Several of the characteristics are enumef- 
two distinct groups respectively at the two ated which result from the choice of the 
favorable points for V/\/L of 1.8 and 2.05. value of V/\VL for battle cruisers and 
This is unquestionably true as regards the armored cruisers. 
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a) In the neighborhood of the value 
2.05 and especially beyond that point the 
resistance curve rises very rapidly. Conse- 
quently, in a ship whose maximum speed 


on trials corresponds to a value of V/VL 
of 2.10 to 2.15, an increase or reduction in 
power not greater than the error ordinarily 
likely to occur in estimating the propulsive 

t has no marked effect upon the speed. 

(b) By the same reasoning, overloading 
or difference in displacement has very little 
effect, in fact even less than in the battle- 
ship. It is for this reason that the Hood, 
designed initially for 32 knots at a displace- 
ment of 36,300 tons, was able to realize 
32.07 knots at 42,200 tons, and 31.89 knots 
at 44,600 tons. 

(c) These characteristics are exactly the 
reverse of those found in the armored- 
cruiser type. In a series of nine reasonably 
successful ships of the British County class 
of 1901-03, which exceeded 24 knots on a 
displacement of 10,000 tons, an excessive 
displacement which developed on comple- 
tion of one of the series, the Essex, caused 
a loss in speed of 2.5 knots. 

(d) The return for the power developed 
in the majority of the armored cruisers was 
poor. It is useful to compare three ships of 
similar displacements: the Edgar Quinet 
which required 39,800 hp. in order to make a 
speed of 23.92 knots, the Vittorio Emanuele 
which realized a speed of 21 knots on 16,000 
hp., and the Blucher which attained 25.86 
knots on 43,900 hp. The Edgar Quinet 
would have been successful from the point 
of view of propulsive efficiency at either 
22.5 knots or 26 knots; her design was not 
suited to speeds in between these limits. 
If speed was to be made the primary consid- 
eration, then the necessary sacrifices should 
have been accepted to carry her on up to 
26 knots. However, the French Navy has 
found itself in good company in its mis- 
takes ; it is not difficult to find similar exam- 

s in the forty armored cruisers of the 

ritish Navy in the year 1914. 

(e) In order to utilize the favorable val- 
ues of V/\/L of 1.8 and 2.05 in ships of 
neighboring displacements, it becomes neces- 
sary, however paradoxical it may seem, to 
reduce the speed of the fast ship and to in- 
crease that of the slow ship. In this way 

can we reconcile the fact that the co- 


efficient of global fineness, L/\/W, of the 
Blucher was actually lower than that of the 
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Vittorio Emanuele, while her speed was 4 
knots higher. If the Blucher was successful 
in exceeding 26 knots, it was only because, in 
spite of her 1,500 tons greater displacement, 
she had a length of 8 meters or some 26 
feet less than the Edgar Quinet. 

(f) The same difference observed in 
propulsive efficiencies among the armored 
cruisers, in proportion to their speeds, is 
found between the later armored cruisers 
and the earlier battle cruisers. It was only 
the attainment of a most commendable pro- 
pulsive efficiency which enabled the Jnvinci- 
ble and Indefatigable, at displacements of 
17,000 and 19,000 tons, respectively, to reach 
a speed of 26.5 knots on a horsepower of 
scarcely 45,000. But it was useless to try to 
press them beyond this speed. If indeed the 
British battle cruisers had been intended to 
realize the 29 to 33 knots which Jane’s 
Fighting Ships for 1914 attributes to the Jn- 
defatigable and the Queen Mary, respec- 
tively, there was entailed a surplus of power 
which was dearly purchased. The most suit- 


able value of V/\/L for these ships is very 
close to 2.05; to carry it on to the value of 
2.22 entailed doubling the direct resistance. 
The speeds of 28 to 29 knots of the German 
battle cruisers represented a maximum. If 
it had been desired to reach 32 knots in these 
vessels, it would have been necessary to in- 
crease the length to that of the Renown and 
the Hood. 

(g) The interest of this problem in retro- 
spect is not restricted to the battle cruis- 
ers. We were at pains to show in the Revue 
Maritime for February, 1930, that with the 
actual machinery weights now attainable, 
there is no interest, so far as the battleship 
is concerned, in restricting oneself to the 
speed of the battleship of 1914. From the 
special point of view of the study now in 
hand, it may be said that the average rise 
in the resistance curve between the points 
1.5 and 2.05 is too small, having regard to 
the actual machinery weights for the battle- 
ship, to realize from the economy in power 
obtained in this zone of the curve, an ap- 
preciable benefit which could in turn be de- 
voted to armament and protection. The 
problem of the battleship of 1930 becomes 
identical with the problem of the battle 
cruisers of 1914. The solution will be a 
Goeben or a Hood of whatever displacement 
we may decide upon. 

In order to appreciate properly the gen- 
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eral relation between armored cruisers and 
battle cruisers, it seems appropriate to con- 
sider the effect upon their development of 
the increase in displacements, the relative 
importance assigned to protection and to 
en and finally the choice of gun cali- 

Z 

The armored cruiser was created to com- 
bat the light cruiser and was further devel- 
oped, in France, at least, to annihilate at 
long range with its medium caliber guns 
the battleship whose heavy artillery could 
not take effective part in an engagement, ex- 
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The light cruiser prior to the Washingt, 
treaty of 1921-22.—This type of vessel wa 
very rare in the French Navy, in which} 
was represented only by several old caf 
such as Pothuau and Du Chayla. In th 
British and German Navies, on the cont 
the type constituted, on the outbreak of wy 
in 1914, an essential element of the flee 
numbering respectively seventy-nine vesgeh 
in the British fleet and forty-one in the Ge 
man. 

The following table gives the character 
istics of some of these cruisers: 








Name Year Displacement Horsepower Speed Length r 
Pothuau ........... 1893 5,360t. 10,200CV 19.2k. 113m. 18] 
iS 1894 5,600 9,600 19.5 111 1% 
Sere 1900 2,760 8,500 21.5 100 20 
Amethyst .......... 1903 3,000 9,800 21.75 108 20 
0 Se 1904 2,900 17,500 25 110 23 
ES ee ee 1903 3,250 11,000 23 104 24 
Birmingham ....... 1913 5,400 25,000 25.5 137 218 
Strassburg ......... 1914 4,900 26,000 27.25 139 231 
a eee 1929 6,000W 72,000 32-34 166 2.48-2.64 





cept at relatively short range, in the stage 
of ordnance development attained at that 
time. At the moment when its construction 
was abandoned, however, the armored 
cruiser had proved a failure. The light cruis- 
er had much greater speed, while the bat- 
tleship soon caught up with the armored 
cruiser in speed, the Dreadnought having at- 
tained a speed of 22.4 knots; the increase in 
range of large caliber guns destroyed all 
interest in the use of the armored cruisers’ 
medium caliber guns of which much had 
been expected. 

On a displacement scarcely greater than 
that of the last armored cruisers, the first 
battle cruiser, Invincible, added to a happy 
choice of speed an appreciable superiority in 
armament due to the adoption of a single 
caliber. Aided by increase in displacement, 
this type was pushed, especially in the Ger- 
man Navy, to a rare degree of perfection; 
the British Navy which had created the type 
gradually arrived at a speed which was really 
too high for the best propulsive efficiency. 
It is a type which deserves to be perpetu- 
ated; moreover its characteristics are such 
as to lend themselves to widely differing dis- 
placements. We shall try to show later on 
that the Deutschland (Ersatz Preussen) is 
the direct and logical outcome. 


The value of V/\/L for the older vessels 
of this type was close to the favorable value 
of 1.8; a speed of 20 knots was thus ob 
tained on a horsepower of the order of 
10,000. Upon the development of the Ger 
man Navy and with the first definite im 
crease in speed, an advance was made to the 
second favorable point for the value of 


V/VL namely, 2.05. Almost immediately 
came a still further increase in speed, when 
in the Sentinel and the Bremen an advamnee 


was made in value of V/\/L to 2.3 and 24 
This obviously brings us right into the very 
middle of an unfavorable speed zone. At the 
same time armament and protection wet 
increased. The increase in speed was secutéd 
only by means of a corresponding increase 
in displacement. The value of V/V L adopt 
ed for the Strassburg and the Birmingham 
on the other hand is comparable to that of 
cruisers laid down ten years earlier. ‘ 
Since the war this type has had a special 
interest for the German Navy, owing 
the displacement limitation placed on het 
cruisers of 6,000 tons. The value adopted 
for V/\/L was again advanced. In the Leip- 
zig it was increased to 2.48, but still it did 
not reach the favorable zone adopted for 
destroyer speeds, although giving the Leip 
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zig a speed of well above the 32 knots origi- 
nally announced. 
The location of the representative point 
of the direct resistance on a steeply rising 
jon of the resistance curve gives these 
cruisers the following characteristics in com- 


ta) As in those battle cruisers which, so 
far as concerns the favorable zone in the 
resistance curve, were pushed too far in 

, an appreciable increase in power has 
only a slight effect on the maximum speed 
obtained. 

(b) Also as in the case of the battle 
cruisers, the effect of a change in displace- 
ment due to condition of loading is slight; 
the maximum speed is fixed by the length 
which, of course, is constant regardless of 
condition of loading. 

(c) Again since the speed of cruisers is 
largely fixed by their length, the only alter- 
native means of increasing speed is to in- 
crease the degree of fineness of the under- 
water body. For example, let us compare 
three light cruisers of nearly equal displace- 
ment: the Pothuau of 113 meters (approxi- 
mately 371 ft.) ; the Strassburg of 139 me- 
ters (approximately 456 ft.), and the last 
German cruiser of 170 meters (approxi- 
mately 557 ft.). Incidentally the degree of 
fineness of these last ships exceeds that of 
the fastest destroyers. Just as the Blucher 
and the Goeben were superior to the ar- 
mored cruisers and the battle cruisers of the 
same period, due to their increased length, 
by precisely the same means does the light 
cruiser of today obtain its superiority. 

(d) These characteristics are the more 
marked the heavier the machinery weight. 
Although less clear today than in 1914, the 
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was substantially completed in the summer 
of 1915. The problem was to forestall the 
light cruisers of very high speed, which 
Germany would have been able to put afloat 
for commerce destruction in the Atlantic. 
The solution arrived at was prompted by 
the Battle of the Falkland Islands. There 
the British Navy had victoriously opposed 
to the German armored cruisers the two- 
fold superiority of speed and of gun caliber 
of the British battle cruisers. The Hawkins 
outclassed in both gun caliber and speed 
the projected German cruiser of 6,000 tons 
and 29 knots, just as the Jnvincible had out- 
classed the Scharnhorst. In both cases the 
British ships possessed a slight superiority 
in speed and a great superiority in arma- 
ment; protection in these circumstances was 
of little importance. While the protection 
of the Invincible was slightly better than 
that of the Scharnhorst, the protection in 
the Hawkins (75 mm. or about 3 in.) was 
actually less than that of the Strassburg 
(100 mm. or about 4 in.). 

With the conclusion of the war, this last- 
named (Hawkins) type was found either 
under construction or projected in all the 
principal navies of the world. Thus, prior 
to the Washington treaty, we find both the 
Omahas of 7,500 tons and the projected 
Kakos of 7,000 tons, the latter substantially 
revised in order to incorporate the “203” 
(8-inch) gun; and our own Duguay-Trou- 
ins. After the Washington conference this 
became the standard type for all the princi- 
pal navies; in spite of certain differences in 
speed and protection, the value of V/VL 
remains in the same zone as for the pre-war 
light cruisers, as is evident from the follow- 
ing table: 








Name Year — no Horsepower Speed Length y r 
Hawkins ........... 1917 9,750t. 70,000CV 31k 181m. 2.3 
ae 1920 7,500 90,000 33.7 168 26 
Duquesne .......... 1925 10,000W 120,000 34.5 185 2.54 
ee 1927 10,000W 150,000 35.5 195 2.54 
a 1926 10,000W 80,000 31.5 191 2.28 
a 1926 10,000 W 80,000 32.25 192 2.33 
Pensacola .......... 1929 10,000W 107,000 32.5 174 2.47 
“eae 1930 10,000W 95,000 32 187 2.34 








characteristics still exist. 

_ The light cruiser subsequent to the Wash- 
mgton conference.—The origin of the 
10,000-ton cruiser must be sought in the 
Hawkins class of 9,750 tons, whose design 


It will be noted that the characteristics 
particularly influenced by the value of 
V/\VL are the same as those of the pre- 
ceding section; therefore it suffices simply 
to turn back to that discussion. Meanwhile 
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the importance of fineness cannot be too 
strongly emphasized. Except for the Eng- 
lish vessels, all these ships are short for 
their speed. 

The large flotilla leader or light cruiser 
derived from the destroyer.—The steady in- 
crease in displacement of the destroyer type 
was bound to result in the development of 
a new type of cruiser which is materially 
different from the more or less standard 
light cruiser of approximately 6,000 tons, 
even though it is gradually approaching 
the latter in displacement. While the older 
type of light cruiser is a vessel whose V/\/ L 
lies between the values of 2.4 and 2.8, the 


newer type is one whose V/\V/L is well 
above the value of 3.0. 

The whole newly developed series is, it 
must be confessed, poor enough; but it can- 
not be doubted, considering the speed of 
which they are capable, that it will shortly 
be improved. The following table gives sev- 
eral characteristics of the Admiral Senes 
(former German S-113), of the Jaguar, 
the Aigle, and the Italian cruisers of the 
Condottieri class, the first of which have 
just been launched with the obvious inten- 
tion of surpassing other vessels of this 


type. 
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electric welding or light alloys; and further. 
more that every possible saving of weight 
must have an appreciable reaction on the 
speed of vessels of this type, we may 
shortly look for the placing in service of 
cruisers of 5,000 to 6,000 tons, having a 
speed at normal displacement of 42 

and at trial displacement of 45 knots. The 
explanation of this difference has 

been furnished in the case of destroyers: 
it is entirely due to the slight rise in the re. 


sistance curve in the region where V/y[ 
is greater than a value of 3.0; we must look 
back to the same section for a discussion of 
the characteristics in this speed zone; they 
are directly opposed to the characteristics in 
the speed zone of cruisers of 10,000 tons, 

The “Deutschland” or “Ersatz Preussen” 
—Now where does the Deutschland come in 
the preceding classification? In order to 
justify the announced speed of 26 knots, 
this vessel’s V/\/L is that of the worst 
armored cruisers. It is scarcely likely that 
the German Navy which first showed its 
appreciation in the Gneisenau and the 
Blucher, of a value of V/\L in the neigh- 
borhood of 2.05, can have forgotten this in 
fixing the design of the Deutschland. 

Let us compare her to the other German 








Name Year one aad Horsepower Speed Length vz 
i Cs sc ccdeadece 1917 2,100t 44,000CV 34k. 102m. 3% 
a 1923 2,400 50,000 35.5 120 3.4 
SN 1929 2,700 70,000 38 123 3.43 
Giovanni Delle Bande Nere 1930 5,400 95,000 37-42 180 2.76-3.13 





The officially announced speed of the 
Condottieri class is 37 knots; this does not 
tally, however, with the figures given out 
at the same time for the principal dimen- 
sions and horsepower. Mr. Maurice Pren- 
dergast in a recent study of cruisers, of 
which a very complete resumé was pub- 
lished in the Revue Maritime for April, 
1930, has given their actual speed at nor- 
mal displacement under forced draft. It has 
been actually exceeded on trials at reduced 
displacement by the first vessel of the class. 

If we bear in mind that we are here dis- 
cussing an entirely new design which incor- 
porates essentially heavy armament (four 
twin turrets of 155-mm. or 6.l-in.); also 
that it is probably not accompanied by any 
innovations in hull construction, such as 











cruisers of approximately the same horse- 
power. The Deutschland has a normal dis- 
placement considerably less than that of the 
Blucher (11,500 tons as compared with 
15,500 tons), a length very appreciably 
greater (180 meters) (approximately 59 
ft.) as compared with 149 meters (approxi- 
mately 488 ft.). Moreover the Blucher made 
on her trials 25.86 knots under 44,000 hp. 
Then how can we believe that it is neces 
sary to provide the Deutschland with 50,000 
hp. in order to make only 26 knots? 

Now let us follow a somewhat different 
line of reasoning in comparing the Deutsch- 
land to a cruiser of the same displacement. 
The Deutschland certainly has armor ptf 
tection equal to that of the Gneisenau which 
had substantially the same normal displace- 
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ment, viz., 11,600 tons. Furthermore the 
Gneisenau made on her trials very close to 
25 knots. Then why suppose that the Ger- 
man Navy which has never been given to 

erating the length of its armored ves- 
sels should have found a sudden need for 
jumping from 137 meters (approximately 
450 ft.) in the Gneisenau to 180 meters (ap- 
proximately 590 ft.) in the Deutschland, for 
the purpose of securing one additional knot 
in , and at a time when machinery has 
reached so light a construction that the 
horsepower saved by an increase in length 
has lost much of its importance. 

There is, therefore, every reason to be- 
lieve that the figure of 26 knots greatly 
underestimates the speed of the Deutsch- 
land; it would appear, as shown in the sub- 
joined table, that here we have the horse- 

er required for speeds between 26 and 
80 knots, for the propulsion of a ship pre- 
sumably developed along the lines of Ad- 
miral D. W. Taylor’s model, with an over- 
all propulsive efficiency of 0.5, and a normal 
displacement of 11,500 tons. 








Speed Horsepower Speed Horsepower 
% knots . 31,000CV 20 knots 54,000CV 
27 knots . 36,000 30 knots 70,000 

28 knots . 43,000 





The speed of the Deutschland may, there- 
fore, be some 28.5 knots with slight varia- 
tions above or below, according to the con- 
dition of loading and the degree to which 
the machinery is forced, just as we have 
indicated in the case of the battle cruisers. 

Therefore, in accordance with the adopted 
classification, the Deutschland is exactly in 
line with the armored cruisers and the Ger- 
man battle cruisers (V/\/L lying between 
the values of 2.05 and 2.10) It is, therefore, 
Obviously wrong that Colonel Fea should 
compare her to the Vittorio Emanuele 


(V/VL equals 1.75), thereby attributing 
too great importance to a similarity in dis- 
sone and armament, which it should 

noted have been imposed on the designers 
of the Deutschland, (The Revue Maritime 
of April, 1930, gives a very complete resumé 
of this interesting study by Colonel Fea). 
It is among other characteristics (than dis- 
placement and armament) which result 
from a free choice, in which it is necessary 
to look for the designer’s real intentions. 
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The Vittorio Emanuele is actually a hybrid 
battleship (cuirassé de croisiére) as its de- 
signer called it; the German Navy on the 
contrary prefers for its capital ships the 
battle-cruiser type. The former has a belt 
armor of 250 mm. (10 in.), substantially 
the equivalent of battleship armor; the lat- 
ter has probably 125 mm. (5 in.). 

If one wishes to find a real precedent for 
the Deutschland it must be looked for in the 
battle cruiser Renown. The Deutschland is 
precisely the Renown reduced in scale to 
10,000 tons, a type which is most directly 
opposed to the lessons gleaned by official 
study on the part of the Allies, from the 
Battle of Jutland. For the purposes of this 
study we shall not attempt to justify the op- 
posing German interpretation of these same 
lessons; let us merely point out the relation- 
ship which exists between the designs of 
the Deutschland and the Renown. Both 
ships are characterized by a high degree of 
fineness, high speed, powerful armament, 
and greatly reduced protection. Granted a 
ratio of 2.3 to 1 between the normal dis- 
placements of the two vessels (26,500 as 
compared with 11,500 tons), and a ratio of 
linear similitude of 1.32 (corresponding to 
the /2.3) one can verify from the follow- 
ing table the complete “similarity” between 
the two vessels. 





“Renown” 
Characteristics “Renown” at scale “Deutsch- 
1/1.32 land” 





BO. 665 cis 240m. 182m. 180m. 
Armament VI 380 VI 288 VI 280 
Protection ....152m/m. 115m/m. 125m/m. 
ee 32k. 28.4k. 28.5k. 


Horsepower ..120,000CV 47,000CV  50,000CV 





If there were any necessity for it, we 
should find here still another reason for 
justifying the speed assumed as probable in 
the case of the Deutschland. 

The future of the cruiser—The actual 
situation of the cruiser fleets of the world 


today is in many respects reminiscent of . 


that existing in 1907. For instance, the latest 
cruiser models of 10,000 tons cannot attain 
the speeds of the really fast cruisers. As 
one studies the French vessels of 2,400 to 
3,000 tons, or the Italian cruisers of 5,000 
tons, which represent the upper limit of this 
class, one sees a type either totally lacking 
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in protection or with very light protection, 
which can run away from the 10,000-ton 
cruiser, just as the light cruiser before the 
war ran away from the armored cruiser. 
The general cessation in the building of 
armored ships except in Germany, tends to 
conceal the second point of resemblance in 
the present cruiser situation to that which 
heralded the doom of the armored cruiser. 
But it has become evident, since the laying 
down of the Deutschland, even in attribut- 
ing to that vessel the greatly understated 
speed of 26 knots, that we have here an 
especially dangerous adversary to the 10,000- 
ton cruiser. If we base our reasoning on the 
actual design of the Deutschland, the mar- 
gin of speed which separates her from the 
10,000-ton cruiser is almost negative; it can 
be still further reduced. And if we are pre- 
pared to admit that the battleship of 35,000 
tons will in future pattern after the battle 
cruiser rather than after the Nelson, the 
large fleets of 10,000-ton cruisers will in 
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a few years find themselves matched againg 


new ships of the line precisely as the ar. 


mored cruisers of 23 knots found themselyes _ 


matched against the Dreadnought. 


One can even conceive that a newly cre. | 
ated navy in particular may repeat the 


process which occurred in the British Na 
in 1907 and may utilize a part of its allow- 
ance of ships to create a type of vesggel 
which will outdistance the 10,000-ton eryis. 
er alike in speed, in armament, and in 
tection. The solution is simple. It suffices to 
copy the Hood, to a slightly reduced scale; 
at the same time replacing her machinery of 
32 kg. (approximately 70 lbs.) per hp. with 
a machinery installation of 18 kg. (approxi 
mately 40 lbs.) per hp. Furthermore, it is, 
of all solutions, the most effective one. And 
in so doing, we obtain a type of ship which, 
to its superiority over the 10,000-ton cruiser, 
adds the advantage of being able to hold its 
place in the line of battle. Such were the 
most successful battle cruisers of 1914, 





THE HIGHER THE RANK the more necessary it is that boldness should be accompanied by 
a reflective mind, that it may not be a mere blind outburst of passion to no purpose; 
for with increase of rank it becomes always less a matter of self-sacrifice and more 4 
matter of the preservation of others, and the good of the whole. Where regulations of 
the service, as a kind of second nature, prescribe for the masses, reflection must be the 
guide of the general, and in his case individual boldness in action may easily become a 
fault. Still, at the same time, it is a fine failing, and must not be looked at in the same light 
as any other. Happy the Army in which an untimely boldness frequently manifests itself; 
it is an exuberant growth which shows a rich soil. Even foolhardiness, that is, boldness 
without an object, is not to be despised; in point of fact it is the same energy of feel 
ing, only exercised as a kind of passion without any coédperation of the intelligent facul- 
ties. It is only when it strikes at the root of obedience, when it treats with contempt the 
orders of superior authority, that it must be repressed as a dangerous evil, not only on its 


own account, but on account of the act of disobedience, for there is nothing in war whith 
is of greater importance than obedience.—CLAUSEWITZ. 
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PLUTO 


By LIEUTENANT COMMANDER WALTER M. WYNNE, U. S. Navy 


N THE night of January 21, 1930, 

Clyde W. Tombaugh, a laboratory as- 

sistant at Lowell Observatory, Flag- 
staff, Arizona, found what seemed to be a 
“planetary object” on a photographic plate 
he had just developed. He brought the plate 
to the director, Dr. V. M. Slipher, who “con- 
trolled” the object until its identity was 
known. The object might have been one of 
anumber of things—one of the minor plan- 
ets between Mars and Jupiter, a comet, or, 
what is very rare, a major planet. It proved 
to be the latter. Its angular motion was much 
too slow to mistake it for a minor planet. 
Furthermore, it could not have been a 
comet, for comets can be seen only as they 
drift by not far from the earth when, obvi- 
ously, they are in rapid motion. The “‘planet- 
ary object” was soon named Pluto. 

The search for past records of Pluto has 
been gratifying. It was located on four 
plates taken in 1919, on one taken in 1921, 
and on two taken in 1927. With these and 
with over 100 observations made in 1930, a 
very Satisfactory orbit has been calculated, 
designated as orbit X VIII and described in 
Lick Observatory Bulletin 427. 

Pluto’s path is, comparatively, a rather 
flat ellipse (Fig. 1). The sun is the center 
of the figure and the earth’s orbit is the in- 
nermost circle. In order outward are seen, 
drawn to scale, the approximate orbits of 
Mars, Jupiter, Saturn, Uranus, Neptune, 
and the projection of the orbit of Pluto. 
The figure is projected on the ecliptic plane. 

Let not the reader fight shy of technical 
terms. The sun as it is seen from the earth 
traces, with little variation from year to 
year, an apparent path which defines a plane 
Mm space—the ecliptic plane. Most of the 
Major planets vary from that plane not 
more than about a degree. Furthermore, all 
the planets swing about the sun in the same 
general direction. In Fig. 1 the reader looks 
down as if from the pole of the ecliptic. 
From this viewpoint all the planets includ- 
ing Pluto revolve in a sense counter-clock- 


wise ; but otherwise Pluto behaves different- 
ly from the others. Its path is a sort of el- 
lipse, whereas the other planets’ orbits are 
nearly circular. The projection of Pluto’s 
orbit on the ecliptic plane is a distorted ellipse 
because the plan of its orbit is inclined over 
17° to that of the ecliptic. 

The reader will note a “line of nodes” 
drawn across the figure from a point marked 
Q, through the center to a point marked 
3. This is the line of intersection of the 
two planes. The portion of Pluto’s orbit ly- 
ing to the left of the line of nodes extends 
rather well above the plane of the figure (or 
paper) and is in north “heliocentric” lati- 
tude, whereas the portion to the right lies 
below and in south latitude. 

Pluto will continue to move as shown 
until it reaches its “perihelion” or point 
nearest the sun, on February 27, 1989, ac- 
cording to orbit XVIII. This point is 
marked x. By connecting « with the center 
of the figure (sun’s position) and extending 
the line beyond, we have the projection of 
the major axis of the ellipse. The sun is 
at one focus and the other focus is in space 
in south latitude beyond Uranus, F in the 
figure. An approximate minor axis is also 
drawn, showing the center of the ellipse be- 
yond Saturn. 

Distances are in terms of the “astronomi- 
cal unit.” The innermost circle, or earth’s 
mean distance from the sun, is unit distance ; 
the outermost circle is at fifty units distance. 
At the beginning of 1931 Pluto was just 
over forty-one units from the sun. 

It might be added that Pluto is seen as 
a yellowish object, whereas Uranus and 
Neptune are blueish. Its disc has not yet 
been made out. Its mass is approximately 
that of Mars, diameter about 4,000 miles. 
Leaving aside the technical exposé of Pluto, 
there remain one or two matters of interest 
which a study is sure to bring to our atten- 
tion. Nearly every one at some time or other 
has read about the great similarity, as far 
as distances and masses are concerned, be- 
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tween what takes place within the atom and 
within a solar system. 

The discovery of Pluto has been a splen- 
did achievement, of course; but in its find- 
ing certainly nothing is more worthy of men- 
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servatory was not a manufacturer of optical 
goods but a clergyman in a New 

city. Clyde Tombaugh, who was the first 
to spot Pluto, had been a laboratory assist. 
ant only a few months. 





FIG. 1. ORBIT XVIII OF PLUTO 
Projected on the ecliptic plane as seen from north pole of the ecliptic. 


tion than the remarkable, if unpremeditated, 
coéperation of individuals in different walks 
of life. Percival Lowell himself, until late 
in life, was engaged in other affairs than 
astronomy. He was known chiefly as a 
wealthy and distinguished globe-trotter. The 
man who began the manufacture of the 
giant lens that found its way to Lowell Ob- 


Few, I am sure, know that for many yeats 
Simon Newcomb was the director of the 
Naval Observatory. Yet it was during his 
long career there that he completed the 
tables of Uranus and Neptune, which are 
still the standards everywhere and whose 
use facilitated the theoretical investigations 
which led directly to the work of last year. 
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M. Wynne, U. S. Navy Photograph from 
ystone View ¢ A.P 


Courtesy Lieutenant Commander W. 


PLUTO 


The trans-Neptunion planet photographed through a 24-inch telescope at Lowell Observatory, Flag- 

staff, Arizona, by Dr. C. O. Lampland. The two white arrows point to the newly discovered planet. 

The bright star showing the crossed lines of light is Delta Geminorum. It was used as a guide in 

the search, success of which was predicted sixteen years ago by Dr. Percival Lowell, founder of 
the Observatory. 
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SOUTHEAST END OF SALT CREEK FIELD 


PANORAMA OF TEAPOT DOME FROM SHANNON RIM AT 


(See page 1408.) 








PARKMAN SANDSTONE JUST NORTH OF ROAD FROM CAMP NO. 1 TO CASPER 
(Teapot Dome Area) 
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U. S. Geological Survey ''Professional Paper 163”’ 
CHARACTERISTIC EXPOSURE OF SHANNON SANDSTONE 
(Teapot Dome Area) 
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Courtesy Ferargil Galleries, New York 
COMMODORE STEPHEN DECATUR 
(See page 1449.) 
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THE STORY OF OLD IRONSIDES 


By JOHN BRAINARD MACHARG, LAWRENCE COLLEGE, 
APPLETON, WISCONSIN 


E thrill of swift flying, the tang of 
the salt sea and sparkling spray, the 
ry of accomplishment, that is the 
story of Old Ironsides. 

First things first was the actuating motive 
of the builders of our ship of state, and a 
navy was necessary if we were to maintain 
in reality our world-flung challenge of free- 
dom—freedom in the hearts of men, free- 
dom on land and on sea. 

On February 3, 1794, General Knox, 
Secretary of War, wrote to Joshua Hum- 
jad of Philadelphia, a famous ship- 

ilder, concerning ships for a navy and on 
March 27 Congress passed an act for the 
construction of six frigates following his 
plans, of which the Constitution to be built 
at Boston was one. Years after, when hot 
shot from the Guerriere fell harmless in 
the sea like peas from a sling, a sailor said, 
“Her sides are made of iron,” and ever since 
Old Tronsides has been her name. 

The immediate cause of the building of 
the nation’s first ship of war was protection 
from the pirates of the Barbary States, 
who oboe upon our merchant vessels, 
now that the shelter of old England’s flag 
was gone. Peace with the Dey of Algiers, 
through humiliating payment of tribute, 

d for a time the swing of the adzes 

the music of saws in Hartt’s shipyard 

near Constitution Wharf, but it gave two 

precious years of seasoning to make hard 
the timbers of Old Ironsides. 

Far-fetched and carefully selected were 
the lordly tree trunks and giant knees that 
made her frames. Georgia felled the first 
live oak for her keel in the far away marshes 
of Glynn. Wiscasset, Maine, claims first 
honors, for from her docks were towed to 
Boston the fir trees that Thomas Cooper 
cut for spars in the near-by valley of the 

ot River. And fifty miles away at 
Allenstown, New Hampshire, the lumber- 
jacks were busy, too! 


And what timbers they hewed! Eighty 
feet long, some of them, and more than 
two feet through! Brains were busy in 
building better than ever before. Jointed 
masts, they found, were stronger than 
single sticks. Paul Revere in his foundry, 
by a new process, made bolts and spikes of 
malleable copper. Everyone was interested, 
for these ships of war were a New England 
undertaking, a policy of the dominant Fed- 
eralist party, and dear to the heart of the 
Adams family who lived not far away. 
President John Adams came with the gov- 
ernor of the state to the launching. 

Careful was her building; for three years 
Colonel Claghorn and Captain Nicholson 
saw to that. In relative dimensions, the Con- 
stitution was surprisingly like a cup-winning 
yacht of today—a little over 174 feet in 
length, 43 feet 6 inches in width, and masts 
that reached 202 feet above the water line. 
The spread of canvas was enormous. Busy 
and strong were the hands that sewed the 
thousands of yards of cotton duck that cov- 
ered the floors of the Old Granary build- 
ing which long stood on the corner of Park 
and Tremont Streets in Boston. 

Over in England were made the thirty 
long 24-pound cannon for the one covered, 
or gun deck, the distinguishing feature of 
the frigate as contrasted with the ship-of- 
the-line, which had two or more covered 
decks. For the upper or spar deck, there 
were made twenty-two 32-pound carron- 
ades, all stamped “G.R.” in the name of 
poor old George III, whose pride at sea 
they were destined to wound most sorely. 


Finally the ship was finished, and Sep-. 


tember 20, 1797, was set for the launching. 
Posters admonished spectators to beware 
the waves that would sweep the shores; 
builders of bleachers were cautioned to 
build safely that nothing might mar the 
great day. But the Constitution did not 
glide smoothly down the ways that bright 


1351 





ee Reo 





























1352 


September day. She stuck. Two days later, 
she stuck again, but on October 21, a few 
people saw the ship take the water safely 
with fitting ceremonies, including a broken 
bottle of Madeira wine. Just before the 
launching a workman, Samuel Bentley, got 
the start of Captain Samuel Nicholson, the 
inspecting officer, and hoisted the flag which 
then bore a star and a stripe for each of 
the fifteen states. 

When our relations became strained, 
English newspapers speaking contemptu- 
ously of our frigates, called them “‘a bundle 
of pine boards under a bit of striped bunt- 
ing,” which “a few broadsides from English 
wooden walls would drive from the ocean.” 
They failed to recognize that we had created 
a surprisingly dangerous man-of-war, able 
through greater speed to escape ships-of- 
the-line and more powerful in armament 
than other frigates. 

The first few years were comparatively 
uneventful in the life history of the Consti- 
tution. In the summer of 1798 she started 
on her first cruise under Captain Nicholson. 
France, relying unduly upon our friendship, 
was violating our declared neutrality in the 
war she was waging with England, and seiz- 
ed in our waters not only English vessels 
but also those flying the Stars and Stripes. 
We retaliated and the Constitution captured 
a few small French véssels. 

A little later an interesting meeting with 
an English frigate took place near Santo 
Domingo. Social courtesies were exchanged 
during which a race was agreed upon. The 
English ship had good Madeira wine on 
board and a cask of it was wagered against 
good American dollars. After refitting in 
port, the English vessel returned. Dining 
together, the two captains made arrange- 
ments for the race next day. Isaac Hull, an 
under officer at the time, sailed the Consti- 
tution for Captain Talbot then in command. 
He gained fame for himself as well as good 
cheer for officers and men. 

In May, 1800, occurred another incident 
which proved the skilled leadership and 
bravery of Hull. Embarking in a small 
sloop, Sally, which concealed ninety ma- 
rines, Hull boldly entered Puerto Plata, a 
Spanish town of Santo Domingo, and there 

captured a French privateer, the Sandwich, 
without the loss of a man. As the action 
violated our avowed principle of neutrality, 
the captured vessel was in process of time 
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duly returned and damages were paid 
the illegal capture. . 
After refitting in Boston during the gq 
mer, the Constitution returned to the W 
Indies in November, and remained 
until a treaty was made with the French; 
March, 1801. Again she sailed north 
to the Charleston Navy Yard and was 
of commission until August, 1803. Op 
fourteenth of that month she sailed for 
Mediterranean with Colonel Tobias Ly 
and wife as passengers. Lear was to# 
as consul general of the United States 
the Barbary States, whose depredations 
on our commerce had passed enduring, 

Captain Edward Preble was in commani 
of the ship, which for a year was to be; 
center of action for the thrilling events@ 
the Tripolitan War. Near the old rock@ 
Gibraltar, Preble showed the stuff he w 
made of when he met one night the Engi 
frigate Maidstone. Both commanders wer 
in doubt as to the identity of the other an 
the Englishman tried to bluff a man wh 
was not to be trifled with. 

“What ship is that?” hailed Preble, 

“What ship is that?” was the answer, 

“The U. S. ship Constitution,” repli 
Preble, and again asked, “What ships 
that?” 

. “What ship is that?” was the reply. 

“I shall now hail you for the last tim 
If a proper answer is not returned, I wil 
fire a shot into you.” 

Hot came the answer: “If you fire a shot 
I will return a broadside. This is His Br 
tannic Majesty’s Ship Donegal, eight-for 
guns, Sir Richard Strahan, an English Com 
modore. Send your boat on board.” 

Nothing daunted, Preble replied: “Ths 
is the U. S. ship Constitution, forty-fow 
guns, Edward Preble, an American Com 
modore, who will be damned before 
sends his boat on board any vessel!” 

An officer from the Maidstone soon camt 
on board to apologize for the rude mi 
of his captain, who was surprised at i 
appearance of the American frigate. 

At Tangier, the American consul thought 
a salute to the Emperor of Morocco might 
be advisable. Preble replied: “As you 
it will gratify his Imperial Majesty, I 
salute him and dress ship; and if he is nt 
disposed to be pacific, I will salute him 
again! E. Preble.” 

Captain Preble was now at the head of@ 
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considerable fleet with a brilliant and able 
of young men as its commanders. 
William Bainbridge, Stephen Decatur, Isaac 
Hull, John Smith, Richard Somers, Charles 
Stewart were there, all in their twenties. 
His first business was to bring the Gov- 
of Tangier to terms. Preble gave up 
a prize he had taken, in return for a treaty 
of amity and the surrender of all American 
isoners and ships. The Moors also agreed 
that Americans need no longer pay tribute. 

Next, Tripoli was blockaded and for near- 

a year the Constitution was busy battering 
the walls of the town and serving as a base 
for the activities of the smaller ships, which 
could better work inshore. Thrilling and 
forever memorable are the events of this 
Tripolitan War. The frigate Philadelphia 
was captured on October 31, but the Moors 
were deprived of its use by the reckless 
daring of Decatur (February 9, 1804). Dur- 
ing August the batteries of the Constitution 
and the gunboats of Decatur made it so 
hot for the Tripolitans that the Dey was 
disposed to treat for peace, but not yet on 
acceptable terms. In September, Richard 
Somers, Henry Wadsworth (uncle of the 
poet Longfellow), Joseph Israel, and ten 
marines aboard the /ntrepid gave their lives 
in a daring attempt to destroy Tripolitan 
ships in the harbor. The Constitution spent 

of the winter in Lisbon refitting, but 
in February, 1805, joined the blockading 
forces and became the flagship of Commo- 
dore Rodgers, then in command. In June 
came peace with victory and the pirates of 
Barbary were taught the lesson of the free- 
dom of the seas. 

For two years, the Constitution sailed the 
blue waters of the Mediterranean maintain- 
ing aloft the new symbol of power and in- 
dependence. In the autumn of 1807, she was 
back in the old home port but soon left for 
New York, to remain out of commission 
for the next two years. In 1809, she be- 
tame the flagship of the North Atlantic 
Squadron, under the command of Commo- 
dore John Rodgers. 

Next year we find her in command of 
Isaac Hull, cruising in home waters until 
August 1, 1811, when she sailed for France, 
tatrying our new minister, the Honorable 
Joel Barlow. 

In English ports after leaving France, the 

erican ship was not treated as a welcome 
guest, for already our relations with Eng- 
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land were decidedly strained. England was 
fighting a grim war with France and needed 
seamen. She claimed the right to search our 
ships for those she thought were hers. We 
denied that right and maintained the flying 
Stars and Stripes made sovereign territory 
of our ships, which no foreign foot might 
tread unasked. 

In March, 1812, the Constitution safely 
weathered wintry gales and was thoroughly 
overhauled in the Washington Navy Yard, 
making ready for impending war which was 
declared on June 18. Three days later she 
sailed forth from the Chesapeake for one 
of the most exciting events of her career. 

On July 17, coasting along the New Jer- 
sey shore, Captain Hull sighted sails and 
drove on to learn whose they were. It proved 
to be the powerful squadron of Commodore 
Broke, including the Guerriere under com- 
mand of Captain Dacres whom Hull knew 
well. They had met before the war on the 
friendly waters of the Delaware and there 
warmly discussed the relative merits of their 
ships. The result was the wager of a hat 
as stakes if ever they should meet in com- 
bat. Hull, however, had no thought of en- 
gaging the vastly superior forces of the 
British, and trusted to the great white wings 
of Old Ironsides to bear him out of danger. 
Unfortunately, the wind died out, and so 
close were the hostile ships that the race 
for life on the Constitution became a ques- 
tion of towing the ship by her small boats, 
rowed by the willing arms of the sailors. 
Advantage, too, of course, was taken of 
every zephyr that would fill a sail. Insomuch 
as the English ships could furnish many 
boats and sailors to tow a single ship they 
succeeded in bringing the Shannon close to 
the Constitution. Her capture seemed immi- 
nent, but Hull forestalled the enemy by use 
of the process called kedging. A sea anchor 
attached to a towing cable was placed in 
each of two boats which were rowed ahead 
of the ship. While the sailors aboard the 
Constitution were pulling her up to one 
anchor which had been planted, the other 
was advanced to be in readiness for use. In 
this way the Constitution gained a good dis- 
tance upon her pursuers before they discov- 
ered the device and began using it them- 
selves. For three days the fight was on and 
the strenuousness of the struggle can be im- 
agined when it is realized that great ships 
were being moved by the muscle of men’s 
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arms. Sometimes the vessels were near 
enough to exchange fire but the shots were 
not effective. Finally on the third day, a 
breeze came and Old Ironsides showed her 
superior sailing qualities. A heavy squall 
came on and Hull showed his masterly sea- 
manship by weathering the gale, leaving the 
ships of the enemy far behind. For some 
time during the race, the English flew the 
American flag to lure an approaching 
American merchantman, which would have 
been sure of capture, had the enemy been 
disposed to seek a lesser prize. The Consti- 
tution answered this strategy by flying the 
British flag. 

This race is famous in naval history for 
its length and closeness, also for the splendid 
seamanship and perseverance which both 
sides displayed. The Constitution won be- 
cause she was built to win, and because of- 
ficers and men were trained and ready to 
give the utmost of enthusiastic and efficient 
service. The British were chagrined. “Noth- 
ing can exceed my mortification from the 
extraordinary escape of the American frig- 
ate,” wrote the British Captain Byron, “and 
I am likewise much concerned it should 
fall so heavily on Dacres.” He was in danger 
of losing his bet of a hat, a catastrophe 
which was not long in coming. 

The American newspapers celebrated the 
event in prose and verse, especially Hull’s 
clever trick of kedging. 

’Neath Hull’s command, with a taut band, 

And naught beside to back her, 


Upon a day, as log-books say, 
A fleet bore down to thwack her. 


A fleet, you know, is odds or so 
Against a single ship, sirs, 

So ’cross the tide her legs she tried, 
And gave the rogues the slip, sirs. 


After the chase, the British squadron 
broke up. The Guerriere, Captain Dacres’ 
ship, which had been taken from the French 
in July, 1806, by the British ship Blanche, 
off the Faroe Islands, went to cruise in the 
North Atlantic. Dacres was eager for a fight 
and, apparently, much overestimated the 
ability of his craft and crew, without proper 
judgment of American ships and fighting 
men. Upon the register of the merchant ship 
John Adams, he thus facetiously challenged 
the American Navy: 

Captain Dacres, Commander of His Britannic 
Majesty’s frigate Guerriere, of forty-four guns, 


presents his compliments to Commodore Rodgers 
of the United States frigate President and will 














be very happy to meet him or any other fr 
of equal force to the President, for the Purpose 
of having a social téte-a-téte. 


After his escape Hull, sailing north 
made a brief call at Boston where he dig 
not wish to stop, for his relief by Baip 
bridge, his senior in rank, was schedule 
He at once set out to cruise in the Nor 
Atlantic, there to meet his heart’s desire 4 
stand-up fight with Dacres. 

“You may just take good care of that ship 
of yours if ever I catch her in the Congi. 
tution,” he had said at a former meeti 

Hull was not idle as he sailed; he de 
stroyed two British merchantmen and 
tured an American brig manned by a British 
prize crew. On August 16, he tho 
scared an American privateer, the Decaty 
of Salem, whose captain threw all his guns 
overboard in an attempt to escape from the 
Constitution, which he mistook for a Brit 
ish man-of-war. He gave Hull the welcome 
information that he had seen a British frig 
ate the day before. Three days later, not 
far from where the Titanic sank, he sighted 
the Guerriere whose valiant captain raised 
her colors and waited for his adversary, 

The great white ships maneuvered for 
position, each trying to avoid a raking fire 
Hull adopted the tactics of Prescott at Bur 
ker Hill and, although he had been firing 
for three-quarters of an hour when there 
was chance of a hit, he saved the full effect 
of his broadside until the ships were very 
close and in exactly the position he desired. 

Waiting beneath the decks of the Guern- 
ere were ten Americans whom Captain Dat 
res with fine courtesy allowed to go below 
that they might not fight against their flag. 
Among the fighting men of the Constitution 
were Maryland negroes, not unmindful, Bee 
haps, that of the four men forcibly 
from the Chesapeake by the Leopard, ont, 
a colored man, had been horribly flogged by 
command of the British court at Halifax 

Moses Smith, a member of the Constitir 
tion’s crew, tells just what happened: 


Hull passed forward and aft among the me 
at the guns, stripped to the waist and eager ® 
begin the fight. “Men,” he said, “now do yout 
duty. Your officers cannot have entire co 
over you now. Each man must do all in his powe 
for his country. No firing at random. Let 
man look well to his aim.” Just then a shot 
the Constitution’s bulwarks and threw _a_ showet 
of splinters over the men of the first division @ 
the gun deck. 

Hull went up to the quarter-deck, and Lier 
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tenant Morris soon came to him and reported, 
“the enemy has killed two men. Shall we return 
the fire?” “No, sir,” replied Hull. Morris came 
again saying, “Sir, they have fired again and killed 
two more men. Shall we fire?” “No, sir,” was the 
brief reply. A third time Morris came aft “wish- 
ing to know whether they might now fire?” Hull 
hesitated a moment and, glancing at the Guerriere, 
then about forty yards distant, replied, “Yes, 
sir, you may now fire!” 

The word was passed, and a broadside fol- 
lowed at close range that made the welkin ring. 
As Hull watched its effect upon the enemy, he 

his white knee breeches and exclaimed, 
“By ——, that vessel is ours!” 


To the American captives on board the 
Guerriere that broadside seemed a tremen- 
dous explosion. One of them wrote: “The 
effect of her shot seemed to make the 
Guerriere reel and tremble as though she 
had received the shock of an earthquake.” 

In ten minutes the Guerriere was a wreck. 
As her mizzenmast fell, one of the Ameri- 
can gunners, stripped to the waist, fighting 
like mad in that smoky alley of cannon, 

led to a mate: “Damn it, Jack! We’ve 
made brig of her; before we get through 
we'll have her a sloop.” Soon the bowsprit 
of the disabled Guerriere caught in the rig- 
ing of the Constitution. High up in the 

hting tops, sharpshooters were shooting 
to kill. So hot was the musket fire that 
neither crew could board. After the fore- 
and mainmast of the Guwerriere fell, Hull 
withdrew from the helpless ship to learn 
the condition of his own vessel and to care 
for his men. The total casualties were seven 
killed and seven wounded. Old Ironsides 
was practically uninjured, and, as the ene- 
my’s flag was bravely flying from the broken 
butt of the mizzenmast, Hull again ap- 
proached the Guerriere. Dacres pulled down 
his flag, the battle was over, “a new world 
power was born.” 

Lieutenant George C. Read at once 
boarded the Guerriere and was received by 
Captain Dacres. “Captain Hull’s compli- 
ments and he wishes to know whether you 
need the services of a surgeon or a surgeon’s 
mate,” 

To which Dacres replied, “Well, I should 

you had on board your own ship 
business enough for all your medical offi- 
cers.” 


“Oh, no, we have only seven wounded 
and they were dressed half an hour ago,” 
is the reputed response of Lieutenant Read. 

Captain Dacres returned with Read to the 
Constitution and was met by Hull, who said 
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he was glad to see him on board the ship. 

“Damn it, Hull, I suppose you are,” he 
commented as he offered his sword in sur- 
render. 

This was refused by Hull saying, “I will 
not take a sword from one who knows so 
well how to use it; but I tell you, Dacres, I 
will trouble you for that hat.” 

It is to be hoped that at this time Hull 
had found leisure to change his breeches 
white and tight, which tradition says he 
split from truck to keel during the excite- 
ment of action. 

The Guerriere was too badly damaged to 
be taken to port and was burned the next 
day, going down with a last salute as its 
powder magazines exploded. 

Dacres wished to save his mother’s bible 
which he had carried with him for years. 
The wish was gratified and years afterward 
Dacres showed Mrs. Hull the treasured 
book. The two captains remained life-long 
friends. In ’37, six years before Hull’s 
death, they met in Rome and were often 
seen walking arm and arm, despite some 
difficulties, for Dacres was tall and spare, 
while Hull was short and fat. 

On August 30, Boston opened her arms 
to Hull and his men and celebrated his re- 
turn by a public dinner in Faneuil Hall, 
followed by seventeen toasts. Congress gave 
Hull a medal of gold, his officers medals of 
silver, and appropriated $50,000 in prize 
money for the men who had fought so vali- 
antly. 

The newspapers were exultant and would- 
be poets busy. 

Isaac did so maul and rake her, 
That the decks of Captain Dacre 
Were in such a woeful pickle, 

As if Death, with scythe and sickle 
With his sling, or with his shaft, 
Had cut his harvest fore and aft. 
Thus, in thirty minutes, ended 
Mischiefs that could not be mended; 
Masts and yards and ship descended 
All to Davy Jones’s locker— 

Such a ship, in such a pucker. 

The victory came at a most opportune 
time for the same newspaper that announced 
Hull’s achievement carried the news of thé 
defeat of his uncle near Detroit. 

‘On October 27, 1812, the Constitution 
again put to sea, this time under the com- 
mand of Commodore Bainbridge, to whom 
Hull generously gave place. Mid-December 
found Old Ironsides coasting along the 
shores of Brazil, not far from Bahia. On 
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the morning of the twenty-ninth, the British 
frigate Java was sighted, and with her a 
small American ship, the William, which 
had just been captured and manned with an 
English crew. 

Both the Java and Old Ironsides were 
eager for action which neither delayed. 
_Again the superior seamanship and gunnery 
of the American ship were displayed in a 
well-fought battle of two hours’ duration. 
Once as the vessels drew close together, the 
jibboom of the Java caught in the Constitu- 
tion’s rigging. Old Ironsides poured in a 
raking fire of iron. The ships separated but 
very soon again joined at close quarters. 
The American tars knew how to shoot quick- 
ly and accurately. Soon the Java was a hope- 
less wreck and hauled down her colors, 
while the star-spangled banner floated over 
the uninjured Old Ironsides. Her wheel was, 
however, shot away; this was replaced by 
that of the Java. 

Commodore Bainbridge was painfully 
wounded but continued in command 
throughout the fight. He gave every atten- 
tion possible to the commander of the Java, 
Captain Lambert, who was brought to the 
Constitution mortally wounded. As he lay 
upon a cot on the deck of Old Ironsides, 
Bainbridge returned his sword to him, with 
these words: 

“T return your sword, my dear sir, with 
my sincerest wish that you may recover 
and wear it as you have hitherto done, with 
honor to yourself and to your country.” 

The Java was blown up after the crew 
and passengers had been removed. Among 
the latter was the English General Hislop 
who presented Bainbridge with a _ gold- 
mounted sword in appreciation of his cour- 
tesy. 

Home once more in Boston on February 
28, 1813, Old Ironsides and her men were 
greeted with tremendous enthusiasm. An- 
other procession up State Street, another 
dinner in Faneuil Hall, medals of gold and 
silver once more, and, maybe, most wel- 
come, another $50,000 for officers and men. 

After being thoroughly overhauled, Old 
Ironsides was ready for service. The New 
Year’s Eve of 1814 was celebrated on board 
by a new ship’s company under Captain 
Charles Stewart who sailed away for the 
Windward Islands. On this cruise a few 
prizes were taken, but there were no im- 
portant engagements. The voyage home all 
but safely accomplished, on April 3, the 
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Constitution met the powerful British 
ates, Tenedos and Junon, Throwing oye. 
board spars, provisions, water, and final 
whiskey, anchorage was achieved under the 
protecting guns of Fort Sewall near Map 
blehead. The British ships withdrew apg 
Old Ironsides reached Boston Harbor i 
safety three days later, there to be blockaded 
for eight and a half months by a squadroy 
of British warships. 

On December 18, 1814, Captain Steway 
set sail from Boston, eluding the British 
fleet, and on the very day the Peace of 
Ghent was signed, which ended the war, he 
captured the British Nelson east of th 
Bermudas, just in time for a Christmas cele. 
bration next day. 

Crossing the Atlantic another prize was 
taken off the coast of Portugal. Cruising 
southward toward the Madeira Islands, dear 
to Old Ironsides’ tradition, on Feb 
20, he encountered two British ships of war, 
the Cyane and the Levant. The naval battle 
which followed is accounted one of the most 
brilliant in naval annals. With consum 


‘mate seamanship Stewart so managed his 


ship that he raked his enemies again and 
again with destructive fire, not once giving 
his adversaries the advantage of position. 
He actually backed his ship when necessary, 
and always Old Ironsides sent broadsides 
that were straight aimed. In just forty min 
utes after the first shot, the Cyane surren- 
dered. The Levant tried to escape but was 
overtaken by the swift sails of Old Iron 
sides. Being no match for such a foe, she 
struck her colors and the day was over. 
With his captured ships, Stewart made 
for Porto Praya, Cape Verde Islands. While 
there a powerful British fleet appeared and, 
feeling sure the neutrality of the port would 
not be observed, Stewart did his best to e& 
cape. Old Ironsides made for Maranhiao, 
Brazil, landed her prisoners on April 2, and 
proceeded northward to Porto Rico where 
she learned of the termination of the wat. 
The Cyane, manned by prize crew, reached 
America safely. The Levant, hard pressed, 
took refuge beneath the guns of Porto 
Praya, but an English ship of overwhelming 
power fired upon her in that neutral port 
and she was forced to surrender. ; 
When Old Ironsides reached New York 
an enthusiastic reception was ready, New 
York gave Stewart the freedom of the city 
and a box of gold. Albany followed suit 
Congress bestowed upon him a sword 
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gold medal ; officers and men were duly re- 
warded. 

The war was over and the active service 
of Old Ironsides was accomplished. For 
six years the Constitution lay out of com- 
mission at Boston. Then began the career 
of Old Ironsides as a ship of peace. She 
sailed the Seven Seas, on one trip cruising 
quite around the world; but most often she 
yisited European ports and her old haunts 
in the Mediterranean. Many and distin- 
guished were her passengers and the guests 
she entertained. 

Between voyages, she was often out of 
commission, most often at the home port 
of Boston. There, in 1829, she was declared 
unseaworthy and if the decree of the naval 
board had been followed she would speedily 
have ended her days. A young Cambridge 
law student, Oliver Wendell Holmes by 
name, read in the Boston Daily Advertiser 
one September day, 1830, an editorial which 
told what was proposed. In hot indignation 
he wrote the famous lines that can hardly 
be quoted too often: 

Ay, tear her tattered ensign down! 

Long has it waved on high, 

And many an eye has danced to see 

That banner in the sky; 
Beneath it rang the battle shout, 
And burst the cannon’s roar ;— 


The meteor of the ocean air 
Shall sweep the clouds no more. 


Her deck, once red with heroes’ blood 
Where knelt the vanquished foe, 

When winds were hurrying o’er the flood, 
And waves were white below, 

No more shall feel the victor’s tread, 
Or know the conquered knee ;— 

The harpies of the shore shall pluck 
The eagle of the sea! 


Oh, better that her shattered hulk 
Should sink beneath the wave; 
Her thunders shook the mighty deep 
And there should be her grave; 

Nail to the mast her holy flag, 
Set every threadbare sail, 

And give her to the god of storms, 
The lightning and the gale! 


She was the first vessel to use the new 
dry dock of the Boston Navy Yard and 
there was thoroughly repaired, Captain Hull 
being again placed in command. 

To honor President Jackson, the original 
figurehead of Hercules with uplifted club, 
which had been damaged in the Tripolitan 
War, was replaced by an odd figure of the 
President, in full dress with flowing cape. 

incensed his political opponents, the 
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Whigs, and on a July night, ’34, one Captain 
Samuel W. Dewey, a relative of the famous 
admiral, slipped past the guards and carried 
off King Andrew’s head. It was a feature 
of Whig banquets in Boston, New York, and 
Chicago. A good authority says “The head 
of the image was brought in, laid upon the 
table, and Bacchanalian orgies were held 
over it.” A new head was carved and “Old 
Hickory” in Roman guise remained on duty 
until ’76 when the figure was sent to Annap- 
olis to amuse and instruct naval cadets and 
their visitors. A carved billethead with con- 
ventional ornamentation was then put in 
place. 

In 1838, at Malta, Old Ironsides and a 
British squadron celebrated Washington’s 
Birthday. A letter from an eyewitness thus 
describes the event: 


Never, may I venture to say, did the Constitu- 
tion look better than when riding at anchor in 
our waters, and amidst the beautiful ships of all 
classes of her Majesty’s present Mediterranean 
squadron. 

The Constitution was known on her arrival 
for her deeds during the past- war. She is far 
more pleasantly remembered by the urbanity, hos- 
pitality, and gentlemanly bearing of her officers. 

Never was more marked honor shown to 
crowned head than to Commodore Elliott. 

The United States flag was flown on the royal 
masthead of every British man-of-war. At noon 
the Constitution fired the national salute, twenty- 
one guns, which was followed by a like salute 
from each of the English ships. 

Never before has the memory of Washington 
been so honored from the “wooden walls” of 
old England. 

At sunset, with the merry sounds from fife 
and beat of drums, the American flags were hauled 
down, that of England was happily and hand- 
somely run up by orders from Commodore El- 
liott and saluted with an equal number of guns, 


While visiting Mahon in the Balearic Is- 
lands, romance records the story which G. 
P. Morris has made famous by his verses 
entitled, “The Main Truck.” 

Old Ironsides at anchor lay 

In the harbor of Mahon, 

A dead calm rested on the bay, 

The waves to sleep had gone, 

When little Hal, the captain’s son, 

A lad both brave and good 

In sport up shroud and rigging ran 

And on the main truck stood. ; 

Like a cat up a tree, “Little Hal,” 200 
feet above the water, was in danger. “Jump 
or I fire,” was the mandate. Jump he did, 
and after a vigorous swim was soon safe in 
the arms of the fainting captain! 

In the forties Old Ironsides made a nota- 
ble trip around the world and was every- 
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where received with honor. At Singapore, 
one of her visitors was the English Captain 
Chads, who years before came on board as 
a prisoner of war after the destruction of 
the Java. At this time (1845) he said: 

The Constitution in her battle with the Java 
was maneuvered in a masterly manner, and it 
made me regret that she was not British. But it 
was “Greek meet Greek” for we were of the same 
blood after all. 

From 1860 to 1882, Old Ironsides served 
most of the time as a training ship at An- 
napolis, yet not without interesting incidents. 

In ’61, she was removed to New York 
and barely escaped capture by Southern 
gunboats. From ’67 to ’70, George Dewey 
was her commander. In ’78, she carried our 
exhibit to the Paris Exposition and nar- 
rowly escaped shipwreck. 

In 1871, thorough rebuilding was begun 
to fit Old Ironsides for exhibition at Phila- 
delphia in ’76. 

Roofed over and almost forgotten, Old 
Ironsides rested at Portsmouth, New Hamp- 
shire from ’84 to ’97, her centennial year. 
She was then removed to Boston and re- 
ceived in honor by the North Atlantic 
Squadron, for the celebration in her honor. 

The country was aroused at the sugges- 
tion of breaking up the old ship and a fund 
for rebuilding was raised by the Massa- 
chusetts State Society of the Daughters of 
1812. The third rebuilding of 1906 was 
somewhat superficial which accounts for the 
imperative need of her recent complete re- 
construction. Since this reconstruction and 
restoration to her former condition, the ship 
has been recommissioned and is visiting a 
number of ports. By her presence, she may 
teach the glorious lessons of her good life. 

To appreciate those lessons, knowing her 
story, we must turn back to the years of her 
birth. Washington, Hamilton, Adams, and 
other leaders of the Federalist party believed 
in neutrality and freedom of the seas, both 
from principle and policy. There is a pa- 
thetically interesting incident in the history 
of the Adams family that shows the inten- 
sity of their traditions. On June 13, 1903, 
occurred the death of a granddaughter of 
John Adams, one of the Fathers of the 
American Navy. Her kinsman, Charles 
Francis Adams, who was at her bedside, 
thus describes her death: 

In those closing hours, however, one memory 


and only one seemed uppermost in her mind. In 
extremest old age her thoughts reverted to the 
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first and deepest impression of her early childhood, 
and over and over again in a voice clear and dig 
tinct yet tremulous with emotion, she kept 
ing these words: “Thank God for Hull’s victory 
Justly proud as we are of the Constity 
tion and her sister-ships, “John Adams 
frigates” were not popular with the Jeffep. 
sonians. The nation had not learned thy 
power is necessary to command respect 
Napoleon was fighting Europe in gener 
and England in particular for world mas. 
tery. The business men of New E 
and the people of the United States 
endured unspeakable insult, but the 
came when our national pride was a 
Our merchant ships were seized by the hun 
dreds; our seamen were impressed at the 
rate of a thousand a year; we were despised 


and disregarded in the family of nations 


Finally we decided to fight. In the s 
which followed, the victories of Old Irop- 
sides gave us a position in the world we 
never had before and a sense of national 
ability of immeasurable value. England did 
not fail to recognize the significance of her 
defeats. In itself, the loss of a frigate now 
and then was of small importance to the all 
powerful ruler of the seas, to the victor of 
a thousand battles, but the fact that Ameri 
cans could plan better, fight harder, and 
shoot straighter than they was serious and 
humiliating. We did those very things. We 
devised ships that could outsail any British 
ships of superior power and that could out- 
shoot and defeat any ship of equal or im 
ferior strength. It is a high merit in war 
not to enter a fight you cannot win. When 
the odds were in our favor, we inflicted 
damage far out of proportion to our ad 
vantage, and in every event our men p 
equal or superior to their best foemen. 

The name of the Constitution was signif 
cant; her first victory was momentous. Well 
might those who watched her sail forth to 
battle have prayed: 

Thou, too, sail on O Ship of State! 
Sail on, O Union, strong and great! 
Humanity with all its fears, 

With all the hopes of future years, 
Is hanging breathless on thy fate! 

If Old Ironsides had been defeated, it is 
easy to imagine that the Constitution of the 
United States and the inseparable union 
those states might not have triumphed. 
Ironsides was never defeated and she 
sweeps through American history a glorious 
embodiment of national ideals. 
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PROMINENT ASTRONOMICAL DISCOVERIES 


By LIEUTENANT COMMANDER C. G. RICHARDSON, U. S. Navy 


AT earliest cultivated and most pro- 
found science, astronomy, has been 
augmented by discoveries from the 
most ancient times to the present, and it is 
quite probable that revelations of the future 
will far surpass all knowledge of the heav- 
ens which we now possess. Hundreds of 
ears before Christ the stars were carefully 
watched; their movements across the sky 
and times of their rising and setting were 
noted; and they were grouped into constel- 
lations. The planets, as they slowly moved 
among the stars with their constantly 
changing positions, were also observed. In 
fact, the ancients became so interested in 
their study of celestial bodies that they 
were able to calculate eclipses. The Chal- 
deans, some 700 years B.c., found by ob- 
servation that the eclipses of the sun and 
of the moon repeated themselves in a period 
of approximately eighteen years and eleven 
and one-third days. Their methods, how- 
ever, were too crude to be of any practical 
use to astronomers of today. 

The study of the heavens in a really seri- 
ous manner began probably about the time 
of Hipparchus, sometimes called the New- 
ton of Greece, who lived about 160 B.c. He 
discovered precession of the equinoxes, de- 
tected and used parallax, right ascension, 
and declination, calculated eclipses, and 
formed the first-known catalogue of the 
stars. He devised also that branch of mathe- 
matics known as trigonometry without 
which any advance in astronomical calcula- 
tions would have been impossible. 

Ptolemy, a native of Alexandria, Egypt, 
without doubt ranks as the greatest figure 
in ancient astronomy. He wrote descriptions 
of the heavens and the Milky Way and com- 
piled another catalogue showing the posi- 
tions of 1,022 fixed stars. He believed that 
the earth was a sphere and advanced sound 
reasons for his assertion. He reasoned that 
if the earth were flat, sunset would take 
place at the same instant in whatever loca- 
tion the observer might be stationed, and 


then he proved that the time of setting va- 
ried with the longitude of the observer. He 
mentioned that as a traveler went southward 
the northern stars appeared at a lower alti- 
tude and other came into view, that the 
lower part of a ship at sea was hidden 
longer below the horizon, and so on; but he 
made one gigantic error regarding the uni- 
verse and his theory was accepted and be- 
lieved for 1,400 years. He held that the 
earth was suspended in space in the center 
of an immense hollow sphere, the latter hav- 
ing all the stars upon its surface and at the 
same distance away from the earth, and that 
this great sphere turned about the earth, 
thus causing the rising and setting of the 
celestial bodies. He reasoned that the tracks 
of the sun and the moon through the stars 
were circles of which the earth was the 
center. The motion of the planets presented 
difficulties to him as they sometimes have a 
retrograde or backward movement, but he 
explained this by imagining them to move 
in small circles, called epicycles, which in 
turn were constrained to move in great cir- 
cles. His explanations were accepted up 
to the time of Copernicus who rejected the 
Ptolemaic theory. Copernicus was not able 
to believe in a material celestial sphere em- 
bracing upon its surface stars all at the same 
distance from a stationary earth. It is he 
who advanced the true theory that the earth 
revolves upon its axis every twenty-four 
hours and travels in an orbit around the 
sun in one year, and he was thus able to 
correct the erroneous ideas of Ptolemy. 
Of course, at this early stage of as- 
tronomical knowledge, there was no such 
thing as a telescope and the instruments 
that were available were very crude. Tycho 
Brahe, a Danish astronomer, who was 
nearly a contemporary of Copernicus, 
found in his calculation of the movements 
of the planets that their positions in the sky 
varied greatly from those assigned them by 
his figures. He was convinced that he must 
carry out a long series of measurements of 
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their positions and so commenced observa- 
tions with the help of a rude contrivance 
that would give him the angular positions 
and altitudes of the heavenly bodies. Bet- 
ter instruments gradually came into use but 
they were huge, clumsy devices of varying 
sizes, called quadrants and sextants. One in 
particular was a quadrant made of massive 
pieces of oak, which had a radius of nine- 
teen feet, the apex of the angular portion 
being attached to the top of a post so that 
it would swing freely, while the bottom of 
the post was so adjusted in a bearing that 
it could be turned toward any point of the 
compass. 

Notwithstanding the handicap of poor in- 
struments, a noted discovery was made by 
Tycho Brahe on November 11, 1572, when 
he detected a new temporary star in the 
constellation, Cassiopeia. New stars, called 
novas, have at different periods shone forth 
with more or less brilliancy, but after a time 
have faded out completely; however, this 
particular one, always known as Tycho’s 
star, was the first of which we have an ab- 
solutely authentic record. Its discoverer be- 
gan to study the stranger carefully and to re- 
cord as precisely as possible every change 
in its aspect. He determined as well as he 
could with his imperfect instruments the ex- 
act location of the phenomenon in the sky 
and followed carefully the changes which 
it underwent. It first surpassed Jupiter, then 
increased in brilliancy until it exceeded Ve- 
nus at her brightest, and was even visible 
at midday. Finally it began to fade, becom- 
ing red as it did so, and in less than a year 
and a half it had disappeared from view and 
has never reappeared. No less than fifteen 
of these stars have been discovered, and one 
in 1604, known as Kepler’s star after the 
great. German astronomer, received from 
him the most careful attention. It was de- 
tected in the constellation, Cassiopeia, like 
Tycho’s star, but did not quite equal the 
former in brilliancy. The next most noted 
one came in our own day. 

On the morning of February 22, 1891, a 
Rev. Dr. Anderson of Edinburgh, an ama- 
teur astronomer, discovered a strange new 
object in the constellation Perseus, quite 
near the noted variable star, Algol. When 
first seen it was no brighter than Algol, but 
within twenty-four hours it was ablaze with 
a brilliancy exceeding Capella, the first mag- 
nitude star in Auriga, and not far distant 
from it. Nothing was visible in that spot on 
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the previous night for a photograph had 
been made of that very region on that date 
showing stars down to the twelfth magni 
tude. The new star remained at its brightest 
only a few days, then began to fade and 
take on a red color, flaring up about every 
three days only to die away again. After 
few months it could not be seen. Many the. 
ories have been advanced to account for 
these sudden and unexpected appearances 
in the heavens but no one knows exactly 
what kind of a catastrophe in space causes 
them. One theory is that some dark body, 
perhaps an extinguished sun, encounters 4 
flock of meteors in the form of a dark neb- 
ula and the ensuing collisions heat this 
to incandescence, causing it to become vyisi- 
ble to us temporarily as a new star. 
The Italian astronomer Galileo, a con 
temporary of Brahe, began the most stupen- 
dous advance in astronomy the world had 
yet seen, through the advent of the tele 
scope. It seems that in Holland someone ae 
cidentally discovered that a combination of 
lenses could be so placed that distant objects 
would appear nearer, and Galileo became so 
interested that he invented a telescope for 
himself better than the Dutch instruments. 
The very first telescopes were used only 
for observing land objects and approaching 
ships. Galileo in 1610 was the first person 
to use a telescope for the observation of 
celestial bodies and it was a revelation to 
him to find that he could see ten times as 
many stars as he could with the unaided 
eye. With his rude telescope, which was 
really like an opera glass, having but one 
tube and a concave lens for an eyepiece, he 
commenced to delve into the mysteries of 
the heavens where discoveries have become 
more profound with every increase in the 
power of optical equipment from that day 
to the present. Even now we are only on 
the threshold of future majestic celestial 
revelations. Galileo discovered the moun 
tains and craters on the moon, the phases 
of Venus, the four principal satellities of 
Jupiter, and noted that the Milky Way was 
a vast aggregation of stars. His great dis 
covery was that of the moon’s librations. 
While the moon always presents the same 
face toward us, Galileo found that some 
times a little more of the eastern edge and 
at other times a little more of the westerm 
edge could be seen, and also the same phe 
nomenon held true with the northern 
southern edges. This proves him to have 
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been a very careful observer. He finally 
succeeded in making a telescope that would 
magnify thirty diameters, but owing to im- 

rfect single lenses it was not nearly 

wivalent to one of that power today. His 
most important discovery of all, however, 
was that of Jupiter’s moons and one that 
indirectly got him into very serious trouble. 
Here he had a miniature Copernican sys- 
tem in the sky right before his eyes, with 
the little satellites revolving around their 
central body like the planets around the sun. 
The theory of Copernicus, that the sun was 
the center of the universe and that the earth 
turned on its axis and traveled around the 
sun in a year’s time, was met with the most 
furious opposition. Because’ Galileo came 
to believe and write upholding this idea he 
was persecuted and imprisoned. 

The first planet to be discovered in his- 
toric times was Uranus. All others readily 
seen by the unaided eye were known ages 
before. On the evening of May 13, 1781, 
while Sir William Hershel, an amateur 
English astronomer, was examining some 
small stars in the constellation Gemini, he 
noticed a suspicious point of light. Putting 
on a higher power eyepiece, he was able to 
bring it to a minute disc, making a great 
discovery. Hershel wanted to call the new 
planet Georgius Sidus, after King George 
III who had bestowed on him a knighthood, 
but it was called Hershel for a time and 
finally Uranus. On a clear and moonless 
night, when near opposition, it looks as 
bright as a sixth magnitude star and can 
be detected with the unaided eye, provided 
one knows exactly where to look for it. 
The mean distance of this telescopically dis- 
covered planet is about 1,750,000,000 miles 
from the sun. It has a diameter of 31,900 
miles, and though bowling through space 
around its orbit at the rate of a little over 4 
miles a second, its year is 84 of our terres- 
trial years. It is now in the constellation 
Pisces, and boasts of four satellites with the 
somewhat euphonius names of Ariel, Um- 
briel, Titania, and Oberon, two of these 
having been discovered by Hershel himself. 

The greatest triumph of mathematical as- 
tronomy in the nineteenth century was the 
discovery of the planet Neptune. There was 
found to be a variation in the time of the 
movement of Uranus of one and three- 
quarter minutes which could be accounted 
for under no other supposition than that of 
attraction by another planet still farther out 
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in the depths of space. The problem was 
to find this unknown body, if it existed. 
Two young astronomers, Adams of England 
and Leverrier of France, applied themselves 
to the task of calculating mathematically the 
position of this hypothetical planet. Adams 
finished his calculations in October, 1845, 
and sent them to the Astronomer Royal, 
asking that the planet be searched for, but 
no active steps were taken. Leverrier, mean- 
while, finished his calculations and sent 
them to a young German observer named 
Galle at the Berlin Observatory. On Septem- 
ber 23, 1846, the very night after receiving 
the communication, Galle commenced the 
search and the expected planet was soon 
found within less than one degree of the 
position designated by Leverrier. Except 
for the delay of the British astronomers the 
planet might have been discovered months 
before from the calculations of Adams. It 
seems almost uncanny when we stop to con- 
sider that, by the application of higher 
mathematics, the position of a heavenly 
body, unknown either to the eye or to the 
telescope, could be so accurately calculated. 
Neptune is at all times invisible to the naked . 
eye and in the telescope compares in bril- 
liancy to a star of only the eighth magni- 
tude. It has a mean distance from the sun 
of over 2,750,000,000 miles and a diameter 
of nearly 35,000 miles. It moves along in its 
orbit at more than 3 miles a second, com- 
pleting its year in about 165 of our years. 
Thus, since its discovery only a portion of 
its path has been traced through the sky 
visually by means of the telescope. The only 
thing we know in common between the 
earth and Neptune is the fact that each has 
one moon. 

In the vast space between the orbits of 
Mars and Jupiter lies a host of celestial 
bodies variously called planetoids, asteroids, 
or minor planets. They fill a space that ac- 
cording to what is known as Bode’s law 
should be occupied by a single planet. They 
were at one time supposed to have been 
caused by a planetary explosion, but the 
theory held now is that in the original nebu- 
la the shapeless fragments of matter form- 
ing the planetoids were prevented from con- 
densing into a planet by the disturbing in- 
fluence of Jupiter. In 1800, twenty-four as- 
tronomers formed an association to search 
for a planet where Bode’s law indicated 
there should be one. The first discovery was 
made by an Italian astronomer in January, 
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1801. While making observations for a star 
catalogue, he noticed an object wandering 
slowly through the constellation Taurus, 
which proved to be a planetoid and was 
named Ceres. Within a very few years 
Pallas, Juno, and Vesta were detected, and 
today over 900 minor planets are known and 
have been assigned either names or num- 
bers. Their ultimate number may be legion 
as new ones keep coming to light on photo- 
graphic plates. 

Outside of the first four mentioned, 
planetoids are, for the most part, of little 
importance, and many are but a few miles 
in diameter. One of these little bodies has, 
within the early part of the present year, 
gained much notoriety. This is the asteroid 
Eros, discovered photographically in 1898 
in Berlin. It is believed to be an elongated or 
egg-shaped mass from 20 to 25 miles in 
length and from 8 to 10 miles in diameter, 
revolving on its axis in 5.5 hours and at a 
mean distance from the sun of some 
135,000,000 miles. Its orbit is extremely ec- 
centric and at times it approaches nearer to 
the earth than any other celestial body ex- 
cept the moon. A very close opposition oc- 
curred in 1894 and a still closer one in Janu- 
ary of the present year, when it came within 
16,000,000 miles of us, whereas Venus never 
gets nearer than 26,000,000 miles and Mars 
never closer than about 35,500,000 miles. 
This close approach of Eros gave astrono- 
mers a long desired chance to calculate ac- 
curately the distance from the earth to the 
sun. 

Planetoid No. 932, one of the latest, if 
not the latest, of the tiny wanderers was 
discovered by the astronomers of the Uni- 
versity of Vienna and, in gratitude for the 
relief distribution work among the hunger- 
stricken population of Austria following the 
war, it was named Hooveria. 

It is difficult to realize the immense im- 
portance of photography in astronomical re- 
search and the extent of its present applica- 
tion. The photographic plate is an eye far 
keener, sharper, and more discerning than 
the human eye and leaves its visible evi- 
dence where it can be studied at leisure. An 
object that is not a fixed star can be de- 
tected by a telltale trail. A driving clock is 
so adjusted that it will move the telescope 
at the apparent rate of the stars’ motion in 
the field so that all the stars will appear as 
points, but any other body with a different 
apparent rate will cause a streak or trail to 
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appear on the plate after long exposure, If 
the motion of the suspected body is too sloy 
to be indicated by other than a point dyp. 
ing one exposure, successive exposures 
taken on different dates will show a ch 
position of the object with relation to the 
adjacent stars. In this manner many dis 
coveries are now made and, by comparing 
plates made on different dates, the directi 
rate of motion, and other data can be com. 
puted. A photographic plate also yields it- 
self readily to microscopic examination of 
the positions of the very faint and ex 
tremely distant stars. 

Pluto, the latest member to join ou 
family of planets, was photographically dis. 
covered early last year, but its position had 
been mathematically calculated long before. 
The story of the new planet bears out the 
saying that truth is stranger than fiction, 
Clyde Tombaugh, a co-worker in the obsery- 
atory at Flagstaff, Arizona, and once a 
farmer boy in Burdette, Kansas, spotted the 
newcomer on a photographic plate exposed 
in January, 1930. This discovery was a cruel 
break handed out by fate to the memory of 
Mr. Percival Lowell who did not live to see 
the fulfillment of his prophecy. Lowell, who 
is associated with the study of Mars, died 
in 1916, but before his death he had pre 
dicted the existence of this planet. In fact, 
he had quite accurately calculated its posi- 
tion in space fourteen years before. Photo- 
graphs of this section of the sky also had 
been taken at the Lowell Observatory in 
1915 and the planet was later found on the 
plates and distinguished from the -fixed 
stars. When the discovery by Tombaugh 
was finally announced, the object was $0 
inconspicuous that many astronomers 
thought it to be only another asteroid ora 
faint comet, but nevertheless they began to 
scan their old plates. The image was 
tected on plates taken at the Mount Wilson 
Observatory in 1919, eleven years before, 
also on a plate taken in Belgium in 1927, 
and on at least two others taken at the 
Yerkes Observatory in 1921 and 1927. This 
evidence has silenced those who thought it 
to be either an asteroid or a comet, and 
from the data thus far obtained showing its 
change in position astronomers have esti- 
mated its period of revolution to be about 
250 years. For a long time this newcomer 
was simply known as Planet X, but soon 
different names began to be suggested, such 
as Lowell, Percival, and Minerva. Finally, 
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the name Pluto was definitely adopted. It 
is our ninth planet and it is situated a mean 
distance of 380,000,000 miles from the sun, 
traveling at the rate of between 2 and 3 
miles a second, and moving through the sky 
yearly an apparent linear distance equal to 
nearly three diameters of the moon. 

Comets very properly come under the 
head of astronomical discoveries, but except 
in the case of the periodic ones they are 

ely accidental and are sometimes seen 
yisually and sometimes photographically. 
They have appeared in all ages, many at- 
taining wonderful brilliancy and after a 
time fading out entirely, while others never 
have been visible except in a telescope. It 
would seem to the lay mind, however, an 
important discovery to have arrived at the 
means of computing a comet’s orbit and, in 
case of a periodic one, to foretell its time 
of reappearance. For us the best example 
of a periodic comet is the noted Halley’s 
comet which has a period of about 76 years 
and was last visible in 1910. 

Among the astronomical achievements of 
the twentieth century it would be amiss not 
to mention the installation of the great 100- 
inch reflecting telescope on Mount Wilson, 
California, the largest and most powerful of 
any yet in existence, and also the projected 
giant 200-inch reflector on which work 
already has been started. Concerning the lat- 
ter instrument a new innovation in regard 
to the mirror will be tried, namely, the use 
of fused quartz instead of glass. Variations 
in temperature cause glass to expand and 
contract, therefore if an even temperature is 
not maintained a distortion of the image will 
result. Quartz is far less susceptible to this 
trouble. It is proposed to cast the new mir- 
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ror with quartz melted in an electric furnace 
and the casting is expected to weigh about 
thirty tons. It is hoped that this newest tele- 
scope will be ten times more powerful and 
will penetrate three times as far into space 
as the 100-inch Hooker telescope on Mount 
Wilson. It will open up an entirely new 
realm, a vast unexplored region about thirty 
times the volume of that which has been in- 
vestigated to date, and the nearer celestial 
bodies, such as the moon and planets, will 
appear startlingly close to the earth. 

The size of a fixed star, something pre- 
viously unknown, was first determined by 
Dr. Francis G. Pease of the Mount Wilson 
staff in 1920 by means of the Michaelson 
20-foot interferometer, a great beam-like af- 
fair placed horizontally across the end of 
the skeleton tube of the big telescope with a 
technical and complicated optical arrange- 
ment for star measurement. This instrument 
was used to measure the diameter of Betel- 
geuse, a very bright star of the first magni- 
tude in the right shoulder of Orion, the 
most beautiful constellation in the heavens. 
The bodies in our solar system seem like 
veritable atoms in comparison to what the 
interferometer has revealed. The giant Bet- 
elgeuse, which is distant nearly 160 light 
years, would nearly fill the whole orbit of 
Mars as its diameter alone exceeds 
100,000,000 miles; while Antares, the fiery 
red star in the summer constellation of 
Scorpio, far exceeds even Betelgeuse, and” 
it is believed to be distant not far from 350 
light years, with a diameter of about 
400,000,000 miles. With such appalling rev- 
elations as these, we can but sympathize with 
the Psalmist when he exclaimed, “What is 
man that Thou art mindful of him!” 





* 





ARMIES ARE THE PRINCIPAL INSTRUMENT and the principal objective of strategy, the true 
representatives of force in war. To develop as much as possible the activity of his own 
army and to restrain the activity of that of the enemy, to maintain his army and to destroy 
the enemy’s, such are the dominating ideas that should direct the general in chief. Battle is 
the culminating act of war. It commands and determines all other operations of war. 


—Rustow. 











Tose. 


ee eae es 








NA ato 
Cs Fale 





seater ee 





a ee 


— 
— 


Set 


ns 








MORE EDUCATION FOR THE NAVAL OFFICER 


By LIEUTENANT (J.G.) FREDERICK J. NELSON, U. S. Navy 


T IS a generally admitted fact that in- 
struction given to midshipmen at the 
Naval Academy is almost entirely tech- 

nical. In order to give the future naval offi- 
cer that specialized training in scientific sub- 
jects which is essential in his career, a great 
many phases of what is frequently referred 
to as a “sound general education” are elim- 
inated from his curriculum. If the newly 
commissioned ensign looked forward to a 
duty which involved solely electrical or 
steam engineering, navigation, or ordnance, 
such a preparation as he is receiving at pres- 
ent would doubtless be satisfactory. It is 
comparable in its nature to the training re- 
ceived by undergraduates in most of the 
leading technical schools of the country. 
The fact that such a technical instruction 
tends to develop a very limited mental field 
is quite generally lamented, but it is fre- 
quently excused on the grounds of economy 
of time and money in a world where those 
factors seem paramount. 

The young naval officer, in contrast to the 
graduate of a civilian technical institution, 
must look forward not only to work as an 
electrical engineer, navigator, or gunnery 
expert, but also to duty which will probably 
involve those subjects and many more as 
well as official social responsibilities. He 
must not only be versatile technically, but 
he is at all times an official representative 
of his country, especially when abroad, and 
as such, a potential intelligence unit. For 
this reason, his preparation for the service 
should include certain of the arts and social 
sciences which lead to real understanding of 
the culture and life of all peoples. Such a 
background would help the naval officer to 
be more nearly adequate to the many difficult 
and unpredictable situations which are 
bound to develop. It would enable him to 
observe more intelligently and to report 
more significantly, to interview to greater 
purpose, and to discuss, if need be, eco- 
nomic or political situations with under- 
standing. Such a broad educational back- 


ground would not mean less efficient or less 
technical officers, but it would mean a better 
developed, well-rounded, and useful person- 
nel upon whom more dependence could be 
placed and from whom more service might 
reasonably be expected. 

It is true that some officers themselves 
may fill in a cultural background which js 
so conspicuously lacking in their Naval 
Academy course. In some cases better or 
more extensive preparation before going to 
Annapolis has eliminated this gap. In other 
cases individual reading and study have 
played a large part, although this situation 
is exceptional where constant technical ad- 
vance and higher professional requirements 
keep the average officer well occupied in his 
free moments. In all cases travel and obser- 
vation abroad give a superficial background 
which could be more fundamental if known 
theoretical considerations aided in the inter- 
pretation of the new facts. In the main, 
sound instruction in subjects like govern 
ment, economics, history, or psychology must 
be acquired in the preparatory years, and 
most civilian colleges and universities recog- 
nize this fact by maintaining minimum re 
quirements in these fields. ; 

The desirability of modifying or elabo- 
rating the present course given at the Naval 
Academy has long been advocated by 
thoughtful officers and has been urged fre 
quently by Boards of Visitors in their am- 
nual reports. A survey of the present cur- 
riculum in regard to “background subjects” 
would show that certain courses now offered 
might be elaborated most profitably and, i 
addition, that the midshipman or sub-mid- 
shipman could be given an opportunity t0 
study other selected subjects before he be 
gins his career at Annapolis. For example, 
the slight introduction to English literature 
which midshipmen are now receiving fails 
to give any real feeling for our literary herit- 
age, and is usually regarded in the light of 
a minor necessary evil in which 2.5 is a satis 
factory grade. Such a course should be given 
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where atmosphere and library facilities are 
more conducive to literary appreciation. 
The work in English composition, invalu- 
able to clear and direct expression, might 
be expanded and linked with public speak- 
ing, that other excellent discipline in expres- 
sion. If this latter work were given in con- 
nection with current economics or politics, 
more point would be given to the effort, and 
a thoroughly salutary habit of regular read- 
ing of the more serious current periodicals 
would be encouraged. In the case of the very 
moderate amount of American history now 
given with emphasis on naval history, an 
introductory course, such as the history of 
civilization now given to freshmen in many 
leading colleges, might well be followed by 
a solid grounding in American history, both 
economic and political. Work in naval his- 
tory as a more technical subject could then 
be studied more profitably. This fact was 
recognized by Mahan when he wrote, 

Relations between states are primarily the con- 
cern of the statesman, a matter of international 
policies; but they are also among the data which 
the strategist, naval as well as land, has to con- 
sider, because they are among the elements which 
determine the constitution and size of the na- 
tional ficet.* 


In regard to foreign languages, the naval 
officer who possesses a working knowledge 
of more than one is placed at a great ad- 
vantage over his fellows. This is not only 
true in the matter of intercourse in foreign 
countries, but likewise a reading knowledge 
of several languages permits an officer to 
keep abreast with technical developments 
abroad. This latter fact is particularly true 
in regard to German and French scientific 
periodicals in which the latest research is 
quickly and accurately recorded. For this 
reason a minimum entrance requirement of 
familiarity with two foreign languages 
would seem highly desirable. As languages 
are in this case simply tool subjects, they 
should be acquired in pre-academy work. 

In addition to remodeling subjects already 
given to midshipmen, there is need of new 
courses, such as the principles of physiology, 
psychology, history, economics, and theoreti- 
cal general physics. This selection has been 
made not only upon the basis of a need felt 
by the writer, but also by many fellow-offi- 
cers who have been unsuccessful in their at- 
tempt to “read up” on these subjects. The 
principles of physiology and psychology give 

*Mahan—Naval Strategy, p. 107. 
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a theoretical background for meeting in- 
numerable problems in handling personnel 
which constantly confront officers on duty. 
A general survey course in the history of 
civilization, with additional work in histori- 
cal geography, would give a valuable per- 
spective from which to approach modern 
problems and questions. A knowledge of 
the factors of production, the distribution 
and consumption of wealth, with especial 
emphasis on economic geography, is a fund 
of information which could be drawn upon 
constantly. A general course in theoretical 
physics is included in this list as it would 
constitute the basis for the mass of technical 
work covered at the Naval Academy and 
would give a bird’s-eye view of the fields 
to be investigated further, and any lack of 
interest or aptitude in this course would 
serve as an early means of weeding out the 
less fit students. Such a selection of five 
courses should precede work in the technical 
courses now given to midshipmen, and they 
should give a most helpful background from 
which to approach the practical, detailed 
professional training. The introduction of 
such study as a prerequisite to duties and 
privileges of Bancroft Hall would affect in 
no way the present requirements fulfilled 
by successful candidates of the Naval Acad- 
emy. It would merely push their profes- 
sional training back one year and give them 
a taste of a more general education which, 
in its relation to their future careers, would 
become almost vocational. 

Such criticism of the existing efforts at 
the Naval Academy to touch upon general 
and cultural subjects and such advocacy of 
an additional year in non-professional study 
offers one of many solutions to the prob- 
lem of educating the naval officer more ade- 
quately. Of the various methods by which 
such a plan might be put into effect, two 
only have been selected for discussion. First, 
there might be an elaboration of such gen- 
eral courses as are given at Annapolis at 
present, and the addition of the other sug- 
gested courses; or, second, there might be 
a pre-academy course given at civilian col- 
leges or universities to the selected candi- 
dates for the Naval Academy. Either plan 
involves an additional year of study for 
the midshipmen and increased expense for 
the government, but there are many in the 
service as well as leaders of distinction in 
the field of education who believe that the 
time and money expended would yield a 
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highly profitable return both to individuals 
and government. From five to eight years 
has come to be the accepted training period 
for most of the professions, and it is im- 
possible to expect the naval officer to com- 
pete in general culture and background so 
long as he receives only four years of in- 
tensive technical instruction. If we would 
educate naval officers of a high professional 
caliber, there must be willingness to bear 
the increased cost. 

To extend the course at the Naval Acad- 
emy to five years would mean increased 
housing and academic facilities for students 
as well as an increased staff to instruct in 
subjects already discussed. Manifestly there 
are few naval officers qualified to teach 
such subjects, and to permit frequently 
changing departments to give such courses 
would be a decided disadvantage. If the 
question of adequate quarters could be met 
at Annapolis, it is quite possible that some 
arrangement could be made with St. John’s 
College whereby the college would under- 
take this suggested first year’s work, while 
in all other respects than the course of in- 
struction the student would be under the 
jurisdiction of the officers of the Academy. 
On the other hand, such a first year student 
would enjoy neither the free position of a 
civilian in college nor the doubtful pleasure 
of being a full-fledged plebe. Consequently, 
in contrast to such a hybrid plan, an alterna- 
tive would be appointment of candidates for 
a year of study in specified subjects at se- 
lected colleges or universities, possibly with- 
in the state represented by the various candi- 
dates. The expenses of the successful candi- 
dates for the Naval Academy would be met 
by the government in this latter case, and 





We believe it is the duty of every officer to study his own character that he may im- 
prove it, and to study the characters of his associates that he may act more efficiently m 


his relation with them.—Stms. 


in all other respects they would be ona 
par with the other students at the varioys 
institutions. Such an experience would allow 
for development of many qualities which a 
too early military training tends to su 


and would expose the future naval officer | 


to academic atmosphere and standards, a 
valuable and interesting experience in itself, 
A proper requirement by the Naval Acad- 
emy would be a high standard of conduct 
and credit work in the prescribed subjects, 
In case the latter plan were carried into 
effect, the age limit for entrance to the 
Naval Academy would thereby be automati- 
cally raised one year. Inevitably some fail- 
ures and withdrawals would result from that 
first year’s work. In such a case, vacancies 
might be filled in with college or umiver- 
sity freshmen who, in addition to passing 
all Naval Academy requirements, could 
satisfactory examinations in the new dest 
year subjects. Such a suggestion as this lat- 
ter might raise the counter suggestion that 
all applicants to the Naval Academy be col- 
lege freshmen in the first instance. Such a 
system unquestionably would simplify ad- 
ministrative problems, but it would be un- 
fair to many desirable candidates who could 
not afford such a first year, and hence not 
consistent with our democratic traditions, 

These proposals to meet the needs of 
present-day naval officers by giving them a 
more comprehensive academic background 
are open to considerable criticism. But the 
fact remains that any effort to extend the 
training of midshipmen to include more 
phases of that sound general education 
which naval officers particularly require 
would be warmly welcomed, and should 
yield the service rich rewards. 
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Courtesy Yorktown Sesquicentennial Association 
MONUMENT AT YORKTOWN COMMEMORATING THE VI¢ TORY AT YORKTOWN 


Congress, in 1781, adopted resolutions appropriating $100,000 to erect the monument, but it was 
not until a hundred years later that the direction was carried out (see page 1303). 
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Courtesy Commander A. H. Miles, U. S. Navy 


This and the facing page are taken from the journal manuscript of Ezra Stiles, President of 
Yale University in 1781. 
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Courtesy Commander A. H. Miles, U. S. Navy 


COAT OF ARMS OF ADMIRAL COMTE DE GRASSI 
Admiral de Grasse commanded the French fleet during the siege of Yorktown in 1781. The 
painting of his coat of arms was presented to Captain Richard Drace White, U. S. Navy, then 
Naval Attache, American Embassy, Paris, through the courtesy of M. |’Abbe Blain. 
Captain White forwarded the painting to the office of Naval Intelligence on May 29, 1928. 
His letter of transmittal reads in substance as follows: 
“The exemplaire of the armoires of Admiral Comte de Grasse was obtained through 
the courtesy of M. |’Abbe Blain.” 
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THE SECANT-COSECANT METHOD” 


FOR DETERMINING THE ALTITUDE AND 
AZIMUTH OF A HEAVENLY BODY 


By LIEUTENANT ARTHUR A. AGETON, U. S. NAvy 


S THERE are usually two schools of 
thought on any controversial ques- 
tion, so there are two broad divisions 

of opinion on navigation. There are those 
who prefer a method using the dead reck- 
oning position with the consequent extra 
labor of computation, and those who favor 
some one of the various short methods 
with easier computation at the cost of 
more work in plotting from various as- 
sumed positions. 

By D.R. position in the present discus- 
sion is meant the navigator’s best position 
short of a fix, be it an estimated position 
or, as is more often the case, the last fix 
run forward by dead reckoning. An as- 
sumed position is any position assumed in 
ashort method for the purpose of comput- 
ing the altitude and azimuth. The advan- 
tages of the D.R. position are the disad- 
vantages of the assumed position. The pur- 
pose of this article is to indicate how some 
of the disadvantages now present in work- 
ing from the D.R. position may be elimi- 
nated. As an introduction to the secant- 
cosecant method for computing the alti- 
tude and azimuth, it will be well to state 
the advantages and disadvantages of the 
D.R. position: 

Advantages.—Plotting is facilitated be- 
cause (1) the D.R. position is plotted on 
the chart in the process of running forward 
the last position, while assumed positions 
must be separately plotted; and (2) when 
plotting lines of position computed by 
short methods, a separate assumed posi- 
tion must be laid down for each sight, 
which necessitates as many as three or 
four assumed positions for morning or 
evening star fixes. 

When working a sight by a method using 
the D.R. position, errors are more readily 


* See Secretary's Notes, page 1450, and “Another 
Navigation Method,” page 1386. 


apparent. With a short method, errors in 
computation are not usually apparent un- 
til plotted on the chart, as, with an as- 
sumed position, large altitude intercepts 
are not at all unusual. When using D.R. 
position methods, most errors are quite ob- 
vious. 

The cosine-haversine formula follows a 
definite form, has few rules, and involves 
little knowledge of mathematics in its use. 

Many people cannot be made to realize 
that a line of position computed from an 
assumed position and the same line com- 
puted from the D.R. position are one and 
the same line. Such persons naturally pre- 
fer the cosine-haversine method. 

Disadvantages——A longer time is re- 
quired to work each sight. Solution from 
the D.R. position involves more difficult 
arithmetical work. 

Errors are easy to make and hard to dis- 
cover. 

Tables at present in use are very clum- 
sily arranged and unnecessarily hard to 
use. 

Despite the disadvantages and the many 
excellent short methods developed in re- 
cent years, there are still some navigators 
in the service, and many in the merchant 
marine, who use the cosine-haversine for- 
mula with its D.R. position in preference 
to the reduced labor of the “new” short 
methods. There should be a method based 
on fundamental formulas of spherical 
trigonometry that is simpler than the 
cosine-haversine method. 

The secant-cosecant method, while not 
the final answer to the problem of com- 
putation from the D.R. position, is, I be- 
lieve, a step forward from the cosine- 
haversine method. 

While taking the line postgraduate 


‘ course, my interest was directed along the 


line of research in navigation. It occurred 
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to me that formulas consisting entirely of 
two trigonometric functionswould bemuch 
more readily solved, would require shorter 
tables, would take less time, and would be 
less liable to error. From this beginning, 
the present method has been evolved. 

The formulas used are based on Napier’s 
first rule for circular parts of a right spheri- 
cal triangle. “In a right spherical triangle, 
the sine of a middle part is equal to the 
product of the cosines of the opposite 
parts.” 

While knowledge of spherical trigonom- 
etry is necessary for derivation of the for- 
mulas, anyone who can add or subtract 
two numbers and enter a table, can solve 
navigation problems by the secant-co- 
secant method. 

Refer to Fig. 1 which is a sketch of the 
astronomical triangle projected on the 
plane of the horizon. The oblique triangle 
PZM may be divided into two right spheri- 
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cal triangles by dropping a perpendiculay 
MX from the body M, on PZ (or PZ ey 
tended). MX is called R. The sides ang 
angles are named in accordance with stand. 
ard nautical astronomy nomenclature, Jp 
addition to R, the following parts are 
specially named: 

The arc from the equinoctial to X jg 
called K. 


PX = 90—K = co-K. 
ZX =~ KwlL. 


K~L means that if K and latitude haye 
the same name, the smaller is subtracted 
from the larger, and if they have opposite 
names, they are added. K always takes the 
name of the declination. This convention 
is similar to the familiar 1 ~d in the cosine. 
haversine formula. 

The following equations arederived from 
Napier’s first rule (Fig. 1), after substitut- 
ing and grouping: 


(1) cscR = secdcsct. 


-_ cscd 

(2) escK = aa 
(3) csc H, =sec Rsec (K ~ L). 

csc R 

we es oe 


As ¢ and declination are known values, 
R may be computed by (1). 

Substituting R and declination in (2) 
obtains K. 

K is combined with D.R. latitude to ob- 
tain (K~L) as described above. (K~I) 
and R are substituted in (3) to obtain A, 

Z is found from (4) by substituting H, 
and R. Z is always measured from the ele 
vated pole toward the body east or west of 
the meridian. 

There are two unusual cases that arise in 
any method of solution of navigation prob- 
lems. The present method disposes of these 
by arrangement of the tables so that two 
simple rules make the solution general and 
the same for all cases. 

The first of these cases arises in com- 
puting the altitude. Unfortunately, trigo- 
nometric functions run only as high a 
90° and then repeat themselves. Therefore, 
when the hour angle is greater than 90°, it 
is usually difficult to determine the quad- 


. rant of some of the other angles of the tri- 


angle. Referring to Fig. 2, MM’M"M"" is 
the hour circle of the body M as it moves 
around the pole P. The L.H.A. is shown in- 
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creasing until it reaches 90°. Perpendicu- 
lars dropped from M, M’, M”, etc., show 
that K increases as the L.H.A. increases. 
When L.H.A. is 90°, K is 90°. When L.H.A. 
is greater than 90°, K is greater than 90°. 
This is always true and will give no trouble 
in solution. 0 EES 

Another great difficulty in navigation is 
naming the azimuth. The azimuth is al- 
ways measured from the elevated pole to 
the body east or west of the meridian from 
0° to 180°. Referring to Fig. 1, it will be 
readily apparent that when K is the same 
name and greater than the latitude, as 
when the body is at M and M’, there is 
never any doubt as to the azimuth—it is 
less than 90° from the elevated pole. When 
M is far enough toward the equinoctial so 
that the foot of the perpendicular from M 
drops at Z, (K~L)=0 and Z=90°. It is 
also obvious that when M is on the op- 
posite side of the equinoctial from the ob- 
server, as at M’”’, Z is greater than 90°. 
Consider now the case when the latitude 
and declination are the same name and the 
declination is less than the latitude. Refer- 
ring to Fig. 3, MM’M” is the small circle 
orbit of the body M. It will cross the prime 
vertical EW at some point M”’. An exami- 
nation of the sketch will show that when- 
ever K is less than the latitude and the 
same name, Z is greater than 90°. When 
arrives on the prime vertical at M’’, the 
perpendicular falls on PZ at Z, and Z = 90°, 
while K” = latitude. As M moves on west, 
K becomes greater than the latitude and 
Zis less than 90°. 

The azimuth rule may thus be summed 
up: Z is always greater than 90°, except 
when K is the same name as and greater 
than the latitude. 

Description of the table.—The table has 
been arranged in a book of eight pages, 13 
by 10 inches, called D.R. Altitude and 
Azimuth Table, with the explanation of 
the method and the correction tables on 
the front and back covers. It will be 
noted that all formulas are in terms of 
secants and cosecants. This has made 
tabular arrangement surprisingly simple. 

erring to Fig. 4 which is a sample page 
of the book, the tabulated functions are 
log cosecants multiplied by 100,000 in the 
“A” column and log secants multiplied by 
100,000 in the “B” column. Log cosecants 

secants were preferred as a basis for 
the table as they are in the form of 0.00665 
or 1.05970. When multiplied by 100,000, 
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such figures become whole numbers, the 
zeros before the first significant figure are 
stricken out, and arithmetic is greatly sim- 
plified. Where log cosecants and secants 
are very small, six-place logs have been 
used as a basis. The sixth place is indicated 
by a decimal point. 

In the main part of the table, there are 
tabulations for each half minute as will be 
seen in Fig. 4. From 0° to 6°, the differences 
between tabulated functions in the “A” 
column are so great that tabulations have 
been included for every quarter minute 
instead of for every half minute as in the 
rest of the table. 

For any opening of the book 24° of func- 
tions are available. It will be found in prac- 
tice that many problems will be worked 
without turning a page in the table, and 
practically all of them with only two open- 
ings. This greatly facilitates computation. 

No arrangement has been made for in- 
terpolation as none is necessary for an ac- 
curacy to 0.2 minute in altitude. If greater 
accuracy is desired, interpolation may be 
resorted to, but it is not believed that 
greater accuracy is of practical value, when 
it is considered that one cannot plot closer 
than to the nearest tenth of a minute. 
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FIG. 3 


SOLUTION OF PROBLEMS 


Typical solutions are shown for both the 
sun and a star. The following steps are 
taken to obtain the altitude and azimuth 
in one combined solution: 

(1) Compute L.H.A. in degrees and 
minutes to nearest tenth of a minute by 
the usual method using D.R. longitude. 

(2) Enter declination and D.R. latitude 
to nearest tenth of minute in spaces on 
form, naming them N or S. 

(3) Correct H, to obtain H, to nearest 
tenth of a minute and enter on form. 

(4) The letters “A” and “B” on form 
merely indicate from which column to 
take their corresponding functions. 

(5) Look up nearest tabulated values of 
L.H.A. in “A” column and declination in 
“B” column and add these numbers. Do 
not interpolate. This solves formula (1). 

(6) Look up value thus obtained in “A” 
column and pick out nearest tabulated 
number opposite it in “B” column of table. 
Subtract this from declination looked up 
in “A” column. Look up number thus ob- 
tained in “A” column and pick out K in 
degrees and minutes to nearest tabulated 


value without interpolation. This solve 
formula (2). 

(7) Give K same name as declination, 
Combine K with latitude to get (K~1), 
adding K and latitude, if different name 
and subtracting smaller from larger if 
same name. Look up nearest tabulated 
value of (K~L) in “B” column and add to 
this the value of R in “B” column as shown 
on form. 

(8) Look up this number in “A” column 
and take H, from table interpolating t 
nearest tenth of a minute. This is the only 
interpolation made. Combine H, and &, 
to obtain altitude difference. This solve 
formula (3). 

(9) One of the best features of this 
method is the ease with which the azimuth 
is obtained. Look up H, in “B” column 
without interpolating. Subtract this num 
ber from R in the “A” column already ob 
tained. Look up number thus found in “A” 
column and pick out Z to nearest tab 
lated value. 3 

Problem III, page 258, Dutton’s Naw 
gation and Nautical Astronomy. At 0731 on 
2 July, 1925, a ship was in D.R. position 
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WHEN LHA (E or W) IS GREATER THAN 90°, TAKE “K” FROM BOTTOM OF TABLE. 
54° 00’ 55° 00’ 56° 00’ 57° 00’ 58° 00’ 59° 00’ 
’ A B A B A B A B A B A B 





0 | 9204 | 23078 | 8664 | 24141 | 8143 | 25244 
9200 | 23087 | 8659 | 24150 | 8138 | 25253 
1 | 9195 | 23096 | 8655 | 24159 | 8134 | 25263 
9191 | 23104 | 8650 | 24168 | 8130 | 25272 


7641 | 26389 | 7158 | 27579 | 6693 | 28816 | 60 
7637 | 26399 | 7154 | 27589 | 6690 | 28827 
7633 | 26407 | 7150 | 27599 | 6686 | 28837 | 59 
7629 | 26418 | 7146 | 27609 | 6682 | 28848 








2 | 9186 | 23113 | 8646 | 24177 | 8126 | 25281 
9181 | 23122 | 8641 | 24186 | 8121 | 25291 
3 | 9177 | 23130 | 8637 | 24195 | 8117 | 25300 
9172 | 23139 | 8633 | 24204 | 8113 | 25310 


7624 | 26428 | 7142 | 27619 | 6678 | 28858 | 58 
7620 | 26438 | 7138 | 27630 | 6675 | 28869 
7616 | 26448 | 7134 | 27540 | 6671 | 28879 | 57 
7612 | 26457 | 7130 | 27650 | 6667 | 28890 





4 | 9168 | 23148 | 8628 | 24213 | 8109 | 25319 
9163 | 23156 | 8624 | 24222 | 8104 | 25328 
5 | 9158 | 23165 | 8619 | 24231 | 8100 | 25338 
9154 | 23174 | 8615 | 24240 | 8096 | 25347 


7608 | 26467 | 7126 | 27660 | 6663 | 28900 | 56 
7604 | 26477 | 7122 | 27670 | 6659 | 28911 
7600 | 26487 | 7119 | 27680 | 6656 | 28921 | 55 
7596 | 26496 | 7115 | 27690 | 6652 | 28932 





6 | 9149 | 23183 | 8611 | 24249 | 8092 | 25356 
9145 | 23191 | 8606 | 24258 | 8087 | 25366 
7 | 9140 | 23200 | 8602 | 24267 | 8083 | 25375 
9135 | 23209 | 8597 | 24276 | 8079 | 25385 




















$4 | 8717 | 24033 | 8194 | 25132 | 7690 | 26273 
8712 | 24042 | 8189 | 25141 | 7686 | 26282 
55 | 8708 | 24051 | 8185 | 25150 | 7682 | 26292 
8703 | 24060 | 8181 | 25160 | 7678 | 26302 





7592 | 26506 | 7111 | 27701 | 6648 | 28942 | 54 
7588 | 26516 | 7107 | 27711 | 6644 | 28953 
7584 | 26526 | 7103 | 27721 | 6640 | 28964 | 53 
7579 | 26535 | 7099 | 27731 | 6637 | 28974 




















7205 | 27458 | 6739 | 28690 | 6291 | 29972 | 6 
7201 | 27468 | 6735 | 28701 | 6287 | 29983 
7197 | 27478 | 6731 | 28711 | 6283 | 29994 5 
7193 | 27488 | 6728 | 28722 | 6280 | 30005 





56 | 8699 | 24069 | 8177 | 25169 | 7674 | 26311 
8694 | 24078 | 8172 | 25178 | 7670 | 26321 
57 | 8690 | 24087 | 8168 | 25188 | 7665 | 26331 
8686 | 24096 | 8164 | 25197 | 7661 | 26341 


7190 | 27498 | 6724 | 28732 | 6276 | 30016 4 
7186 | 27508 | 6720 | 28743 | 6273 | 30027 
7182 | 27518 | 6716 | 28753 | 6269 | 30037 | 3 
7178 | 27529 | 6712 | 28764 | 6265 | 30048 





58 | 8681 | 24105 | 8160 | 25206 | 7657 | 26350 
8677 | 24114 | 8155 | 25216 | 7653 | 26360 
59 | 8672 | 24123 | 8151 | 25225 | 7649 | 26370 
8668 | 24132 | 8147 | 25235 | 7645 | 26379 


7174 | 27539 | 6709 | 28774 | 6262 | 30059 | 2 
7170 | 27549 | 6705 | 28785 | 6258 | 30070 
7166 | 27559 | 6701 | 28795 | 6254 | 30081 1 
7162 | 27569 | 6697 | 28806 | 6251 | 30092 





60 | 8664 | 24141 | 8143 | 25244 | 7641 | 26389 


7158 | 27579 | 6693 | 28816 | 6247 | 30103 | 0 





A B A B A B 











A B A B A B 




















125° 00’ 124° 00’ 123° 00’ 

















122° 00’ 121° 00’ 120° 00’ 





FIG. 


Lat. 42°-10’-30” N, Long. 68°-37’-48” W. 
Observed the sun on the prime vertical: W 
7-31-00, C-W 5-02-46, C fast 02™-46*, H, 
35°-38’-15’’., ht. eye 34 ft., IC (+) 1’-00”. 
Problem VII, H.O. 208. On May 15, 
1928, about 8:00 p.m., the U.S.S. Missis- 
sippi while in D.R. position, Lat. 40°-43’ 
N., Long. 68°-30’ W., observed the star 
Vega as follows: W. 7*-36™-12", C-W. 
4*-59™_12* C slow 1™-1°, ht. eye 34 ft. 
There are only two rules to apply: 
Rule 1. If L.H.A. (E or W) is greater 
than 90°, take K from bottom of table. 
Rule 2. Always take Z from bottom of 
table, except when K is same name as and 
greater than latitude, in which case take 
Z from top of table. 


Problem VII illustrates rule1 very nicely. 
The L.H.A. is greater than 90°, so K 
should be greater than 90°. Therefore, K 
is taken from the bottom of the table, 
which automatically takes care of convert- 
ing K into an angle greater than 90°. In 
problem III, the L.H.A. is less than 90°, 
so K is taken from the top of the table. 

Problem III illustrates beautifully the 
delicacy with which the azimuth may be 
determined, even when very near the 
prime vertical. It will be seen that K isa 
little less than latitude and the same name. 
According to rule 2, Z is taken from the 
bottom of the table and an azimuth of 
90°-08’ determined. Problem VII illustrates 
the case when K is greater than latitude 
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Ww 7-31-00 
C-W 5-02-46 
Cc 12-33-46 
cc (—) 2-46 
H, 35-38.3 
GCT 12-31-00 Corr, (+)9.9 
Eq.T. (—) 345.2 
Ho 35—48.2 
GAT 12-27-14.8 —— ———_ 
GHA: 0—27-14.8 AZIMUTH 
GHA. 6-48.7 W —_,-—___———_ —_ 
Long. (D.R.) 68-37.8 W ADD SUBTRACT ADD SUBTRACT 
LHA 61-49.1 E | A 5481 
Dec. 23-03.9 N | B 3619 |} A 40693 
R 9100 | B 23279 | B 23279 | A 9100 
42-02.5 N 17414 
Lat. (D.R.) 42-10.5 N 
K~L 0-08.0 B 0 
H, 35-48.5 A 23279 | B 9099 
Ho 35-48.2 A 1 
a Away 0.3 Miles yA 90-23 Zr 90-23 E 
W 7-36-12 
C-W 4-59-12 
. 12-35-24 
CC (+) 1-01 
GCT 0-36-25 
RAMS-+12 15-33-49 .7 ' 
T Ill 6.0 H, 15-00.0 
Corr. (—)9.5 
GST 16-10—20.7 r 
RA 18-34-31.3 H, 14—50.5 
GHA: 2—24-10.6 AZIMUTH 
GHA. 36-02.6 E 
Long. 68-30.0 W ADD SUBTRACT ADD SUBTRACT 
LHA 104-32.6 E | A 1414 
Dec. 38-42.7 N |B 10772 20387 
R A 12186 18356 | B 18356 | A 12186 
K 107-23.5 N 2031 
Lat. 40-43.0 N 
K~L 66—40.5 B 40236 
H, 15-02.3 58592 | B 1512 
Ho 14-50.5 A 10674 
a Away 11.8 Miles Ze 51-27 |Z, 51-27E 
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and same name, and is accordingly taken 
from the top of the table. The fact that K 
and latitude are together in the form facili- 
tates naming the azimuth and picking it 
from the table. With the rules stated at 
the top of the table, there is never any 
trouble in obtaining the correct angle. 

Wrinkles—There are a few “wrinkles” 
in working a problem that are worth men- 
tioning, as they materially reduce the 
labor involved. When looking up declina- 
tion in the table, take functions from both 
“A” and “B” columns and enter them in 
their places in the form. When picking H, 
from the table, take the tabulated function 
from the “B” column, as it is used in com- 
puting the azimuth. The azimuth need not 
be determined more accurately than to the 
nearest minute as it cannot be plotted 
doser than to 0.1°. 

But the most astounding and important 
“wrinkle” is this: absolutely no interpola- 
tion is necessary. Using the nearest tabu- 
lated value of all angles, the computed H, 
will never be more than half a minute in 
error, and in more than half the problems 
encountered the error will be one-quarter 
minute or less. If one interpolates in pick- 
ing H, from the table, the answer will be 
correct to 0.2 minute. The average error 
will be 0.1 minute. For all practical pur- 
poses, there is no need to work closer than 
0.25 mile. Those who wish greater accuracy 
may interpolate with ease in this table. 
For the navigator, the use of angles to the 
nearest tabulated value, whether for enter- 
ing the table or for picking angles from it 
cannot be recommended too highly. The 
reduced mental effort, the elimination of 
the bugbear of interpolation, and the re- 
duced liability to arithmetica! error will 
more than compensate for an average error 
of 0.2 mile which may be introduced. In- 
terpolating when picking H, from the table 
reduces this error to 0.1 mile. 

In problem III using the nearest tabu- 
lated functions and interpolating only to 
obtain H., H, was exactly the same as com- 
puted in Dutton by the cosine-haversine 
method. In problem VII, H. differs from 
that found by the cosine-haversine by 0.1 


minute. It will be apparent that entering . 


the tables with the nearest tabulated value 
is sufficiently accurate for all practical pur- 
poses. 

Advantages.—The secant-cosecant meth- 
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od retains all the advantages of working 
from the D.R. position as discussed at the 
beginning of this article. In addition, some 
of the disadvantages of other methods 
using the D.R. position have been elimi- 
nated, that is, it requires less time than 
other D.R. position methods, although it 
requires a little more time than “short” 
methods; the solution is uninvolved and 
arithmetic is extremely simple; the ar- 
rangement of the table has done much to 
reduce the chance of arithmetical mistakes. 
The following further advantages for this 
method are claimed: a high degree of ac- 
curacy is possible with no interpolation; 
the method for determining the azimuth 
is short and positive, and requires only one 
very simple rule to determine if the result 
is taken from the top or bottom of table; 
there are only eight pages in one table re- 
quired for a complete solution. 

Of course, there is really nothing new 
under the sun. The ideas that make up the 
whole of this method have come from va- 
rious sources. The formulas are as old as 
spherical trigonometry; the method of di- 
viding the astronomical triangle dates 
back at least to Delafon, and is used in 
modern times by Captain Aquino of Bra- 
zil; the use of secants and cosecants in- 
stead of the more clumsy sines and cosine- 
is probably very old, but, so far as I know, 
Souillagouét in his Tables du Point Auxil- 
taré was the first to publish a method em- 
ploying them. I have searched through a 
great number of domestic and foreign books 
but I believe that this is the first time that 
all the above ideas have been embodied in 
one method. 

The foreign method that most closely 
approaches the secant-cosecant method is 
one devised by Commander Yonemura of 
the Japanese Navy. A sample solution by 
his method is shown with the other sample 
solutions. He has taken the cosine-haver- 
sine formula and arranged the necessary 
functions in one table by changing the for- 


mula to secants, cosecants, and ca bev 
However, this has necessitated a table of 
three columns which must be entered top 
and bottom in an indiscriminate manner 
and according to a complicated system of 
guides. Below is tabulated a comparison of 
various methods of navigation now in 
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common use, but it will be well to make a 
few remarks here about the three D.R. 
position methods. 

As to tabular arrangement, cosine- 
haversine uses Bowditch in this country. 
There are 149 pages required in two tables 
in a clumsy book with functions in the 
tables that are not used in the computa- 
tion. This is necessary due to the other 
uses to which Bowditch is put, but a navi- 
gation book used practically by mariners 
should not contain extraneous matter. 
Yonemura’s method has one table of 39 
pages well concentrated, but is poorly ar- 
ranged and has a complicated system of 
guides necessary to its use. The secant- 
cosecant method has one table of only 8 
pages arranged simply in “A” and “B” 
columns from 0° to 180°. 

Interpolation in Bowditch between 0° 
and 6° is awkward and inaccurate. The 
same may be said of Yonemura’s table 
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with the additional remark that no intey. 
polation columns are provided as in Boy. 
ditch. With the secant-cosecant method no 
interpolation is necessary. 

In use of the tables, one enters Bowditch 
indiscriminately top and bottom. The 
same is true of Yonemura, which also has 
a very complicated method of telling whey 
to enter top and bottom and which colump 
to use. In the secant-cosecant method, one 
usually enters the top, only entering the 
bottom for angles over 90°, which are com. 
paratively rare, There are only two col. 
umns, “A” and “B”, which are named the 
same top and bottom. 

The arithmetic of cosine-haversine has 
been the despair of many a navigator. Its 
worst feature is addition of a column of 
three figures, where, through carelessness 
or pressure, many mistakes are made, The 
same is true of Yonemura as can be seen by 
referring to the example given, but this ad 


COMPARISON OF METHODS 


Problem: On 30 April, 1927 (P.m.), in D.R. Lat. 37-10 N Long. 15-21 W, observed 
Sirius bearing SW, W 7-12-48, C-W 1-01-52, C slow 1™-15*, IC (+) 1’-00”, ht. eye 


65 ft., H, 21-17-30. 


Common to all methods 








W 7-12-48 H, 21-17-30 
C-W 1-01-52 IC (+) 1-00 
—_—_—_——_——_— Ht. eye (—) WF 10-24 
c 8-14-40 ped TT 
CC (+) 1-15 H, 21-08-06 
GCT 20—15-55.0 (30 Apr.) 
RAMS 
12 14-27-45.5 Dec. 16-37 .1 
T Ill 3-19.8 
GST 10-47-00 .3 
RA 6-41-54 .9 
GHA 4-05-05 .4 
Aquino 
Ab 
a 43-30 GHA 4-05-05.4 = 61-16.4 W tz 61-16.4 W 9.1 60 
(1) — x —=13 
b 23-13.0 t, 45-54.8 Gdr 15-21.0 W 42 1 
a rane Ais 
L 36-47.0 H, 21-08.1 G, 15-21.5 W tdr 45-55.4 W 9.1 43 
C 60 H, 21-16.0 Z. 47-37 W; Z, 227.6 # (2) — x —=2.8 
42 1 
a # 7.9 away 


' 
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GHA 405-05.4 W 
Long. 1-01-24.0 W 








LHA 3-03-41.4 W_ Ihav 


Cosine-Haversine 


L 37. 
9.18237 d 16. 
t 3 























2N 
6S }Base 132-48 
3.7 
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Azimuth 


132-48 132-48 














Weems’s Line of Position Book 


GHA, 4-05-05.4 
GHA, 61-16-21 W 
Long. 15-16-21 W 








LHA46W A 8698 
Lat. 37 NB 35738 
A+ B 44436 


d 16-37.1S 
K 47-19.7N 


K d 63-56.8N 





H, 21-04.0 
H, 21-08.1 


a # 4.1 towards 


ZS 47.7 W Z, 227. 








Lat. 37-10-00 N lcos 9.90139 —0 130-46 133-27 133-05 
d 16-37-06 S  lecos 9.98147 
—2-02 + 39 + 17 

lhav 9.06523 Base 122 .6 a 

Nhav_ .11621 132-48 4 +23.4 + 3.4 
L~d 53-47.1 Nhav- .20459 —22 —48.8 + 3.4 

+26.8 
: 68-59-51 Nhav .32080 ZN 132-26 # +26.8 
H. 21-00-09 ~22.0 
* A, 21-08-06 
a# 7-57 towards 
H.O. 208 
GHA, 4-05-05.4 
GHA, 61-16—-21.0 W 
Long. 15-16-21.0 W 
t 46W Dec. 16-37.15 
L37N b 42-40.3 N A 8697 C 241 Zz’ 58.1 
B 35738 D311 
d~b 26-03.2 —- 

H, 21-04 .0 A+ B 44435 C+ D552 Za 74.3 
H, 21-08 .1 
—————— ZN 132.4W 
a# 4.1 towards Z, 387.6 


7# 
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Yonemura 
GHA, 4-05-05.4 W 
GHA, 61-16.4 W 
Long. 15-21.0 W 
LHA 45-—-55.4 W A; 81764 Z; 14363 (+) 
d 16—-37.1 S Az 1855 Z2 = Az 1855 (+) 
1 37-10.0 N A; 9861 
——— 16218 (+) 
Ay 93480 As 11620 
1~d 53-47.1 Ag 20459 
H, 21-00.2 A; 32079 Z;_-2986(—) 
H, 21-08.1 
a 7.9 towards 
ZS 47-30.5 W pire ees. 
Z, 227-30.5 Z 13232 
Secant-Cosecant method 
GHA, 405-05.4 
GHA, 61-16.4 W 
Long. 15-21.0 W 
LHA 45-55.4 WA 14363 
dec. 16-37.1 S B_ 1853 A 54364 
R--------- A 16216 B 13946 B 13946 A 16216 
K 23-13.3S A 40418 
Lat. 37-10.0 N 
Kw~L 60-23.3 B 30617 
A, 21-—00.1 A 44563 B 2986 
Hi, 21-08 .1 bol eatin 
A 13231 
a # 8.0 towards Z, 227-30.5 


dition has been somewhat simplified by 
making the tabulated values whole num- 
bers. Three other figures must be combined 
algebraically in Yonemura. In the secant- 
cosecant method, one never has to add or 
subtract more than two figures. Here, too, 
the figures are not decimals but whole 
numbers. 

As regards accuracy, I believe all three 
methods are equal. 

With cosine-haversine method, the com- 
putation of the azimuth is a terrific job, 
requiring two books, a mass of interpola- 
tion and arithmetic that worries the best 
calculator. This is often avoided by use of 
azimuth diagrams, which solution is open 
to all methods. The Yonemura method 


Z N 132-29.5 W 


computes the azimuth simply and in the 
same table, but has to combine three fig- 
ures algebraically—add two and subtract 
the third from the total. There are three 
rules and a subtable necessary for naming 
the azimuth when there is any uncertainty. 
In secant-cosecant method azimuth is com 
puted simply in the same table by sub- 
traction of two numbers, one of which has 
already been determined in the calcula- 
tion of the altitude. There is only one rule 
to apply. The azimuth is always measured 
from the elevated pole 180° east or west. 

In the following table, the secant-cose- 
cant method is further compared analyti- 
cally with other methods now in common 
use. 
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ae Line of . 
Aquino 0.203 | Positi. H.O. 208 | Yonemura Cosine- Secant- 
Method Method -_ — Method Haversine Cosecant 
Pages Table 90 1521 27 63 39 149 8 
Position Assumed | Assumed | Assumed | Assumed D.R. D.R. D.R. 
No. logs to 0 0 3 3 7 7 9 
compute He 
. logs to 0 0 By 3 5 7 in Red 3 
pate Z diagram Azimuth Tables 
No. entries 3 i 3 4 6 6 6 
table for He 
No. entries 3 1 Rust’s 4 Included 4 in Red Included 
table for Z diagram in He Azimuth Tables in He 
No.of |H- 2 2 0 0 0 or 6* - 6 0 
inter- 
polations | Z 2 2 0 0 0 or 2* 3 0 
ial Combine | 1 sub- Combine | Combine | 1 addition | 1 addition of | 2 additions 
operations | L and b | traction ~d. b~d. of 3 figures; | 3 figures; 1 | of 2 figures; 
1 sub- 1 addi- 3 addi- 1 addition | addition of 2 | 2  subtrac- 
traction— tion of 2 | tions of of 2 figures; | figures; multi- | tions of two 
time. figures. 2 figures. | 1 algebraic | plication, ad- | figures. 
combina- dition and sub-} Combine 
tion of 3 traction inob- | K~L 
figures taining azi- 
Combine muth. 
L~d Combine 
L~d 
Remarks LHA must! Z found | Azimuth | All entries | Z. fourd by | All entries 
exceed by Rust’s | found by | madetoget | long, difficult | made to get 
1 hour. diagram | tablesbut |} Z made to | method in Red | Z also made 
difficult get He. Zis | Azimuth to get He. 
to name. | difficult to Tables. 
name. 


























* Number of interpolations depends on accuracy desired. 


In summary, the following advantages 
for the secant-cosecant method are claimed: 
accuracy as great as practically required, 
and, with interpolation, as great as with 
any method; briefer than any method 
working from a D.R. position; great sim- 

icity; no interpolation required; the so- 
ution is uniform for sun, moon, star, or 
planet under all conditions; a book of 10 
pages and the Nautical Almanac will suf- 
fice to find the altitude and azimuth from 








the D.R. position; 8 pages in one table to 
39 in Yonemura and 149 in cosine-haver- 
sine; tabular values are in the form of 
simple, whole numbers; it has the most 
positive determination of the azimuth, 
even in cases which are indeterminate in 
other methods. 

To those navigators who prefer to work 
from their D.R. position, the author offers 
the secant-cosecant method as an improve- 
ment over the old methods. 
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ANOTHER NAVIGATION METHOD! 


By LIEUTENANT COMMANDER T. L. GATcH, U.S. NAvy 


N THE figure, let the plane of the paper 
be the plane of the hour circle at right 
angles to the observer’s meridian. 

All lines shown are arcs of great circles. 

P is the pole. 

Z is the observer’s zenith. 

M is a heavenly body. 

QqQ’ is the equator. 


Drop a perpendicular from M upon the 
meridian, meeting the latter at A, and ex- 
tend this perpendicular the other way till 
it meets the equator. 

Obviously QQ’ and AQ’ are each equal 
to 90°. 












zo Go-e 
Extend the hour circle of M to meet the 
equator at q. 

Mq=d =the declination of M. 

Qq =t=the hour angle of M. 
Dir lnangte AQ’Q. 

ZM =the co-altitude = 90 —h. 
Right angles are indicated thus: a 
ZQ=L=the latitude of the observer. 
ZA=ZQ-AQ=L-b. 


1 Author’s note: There may be nothing new or 
original herein; if so, the author can only plead 
ignorance. 


The perpendicular from M to the merid. 
ian is called a. 

From right triangle Q’¢M, by Napier’s 
rules, 
cos (90 —a) =cos d cos (90 —#), from which 

sin a=sin ¢t cos d (1) 

and from the same triangle, 

sin d=sin (90—a) sin 6, from which 


(2) 


sin d 
cos a 





sin b= 
From right triangle ZA M, 
cos (90 —h) = cos a cos (L—b), from which 
sin h=cos a cos (L —)d) (3) 
and from the same triangle, 
sin a=sin Z sin (90—/), from which 


(4) 





Suppose that the declination instead of 
being less than the latitude, as shown in 
the figure, had been greater. The point A 
would then fall between Z and P. In the 
triangle ZA M the side ZA would be equal 
to b—L; the angle Z would be the angle be- 
tween the elevated pole and the heavenly 
body. 

Suppose that in another case the deeli- 
nation is of contrary name to the latitude. 
Point A would then fall the other side of Q 
from Z, and the side ZA would then be 
equal to L+5; Z would be the angle from 
the depressed pole. 

Suppose, finally, that ¢ is greater than 
90°. Point A would then fall on the 
other side of the pole from A. In this case, 
b, which is the latitude of the vertex of the 
great circle AMQ’, would be measured 
from the other side of the equator and ZA 
would be equal to 180°—(L+8); Z would 
be from the elevated pole. 

In fine, with very simple precepts we can 
make the formulas applicable to all cases. 
Each case may be readily visualized. 

We may now throw our four formulas 
into working form, append the precepts, 
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and submit the result to those who are in- 
terested in such things. 


t= sin 
d= cos __. sin 
a=XXX sin cos* ____ cos sin 
b= sin 
L~b= a 
h= sin —___ cos*___ 
Z= sin 


The value of a need not be recorded. 


L~b=latitude plus 0D if the latitude and 
the declination are of different 
names. 

L~b =the difference between the latitude 
and b if the latitude and the decli- 
nation are of the same name. 

Except that when ¢ is greater 
than 6and less than 18 hours, L~d 
=180°—(L+d). 

Z is from the depressed pole except 
when, with LZ and d of the same name, 0 is 
greater than L; or when ¢ is greater than 6 
and less than 18 hours. 

The work required by this method is 
practically the same as that required by 
the cosine-haversine formula with an alti- 
tude-azimuth added on. But please ob- 
serve: The only trigonometric functions 
used are log sines and cosines, and a five- 
place table of sines and cosines could easily 
be made the size of a vest-pocket notebook. 
If a tolerance of a mile or two is permis- 
sible, as it may be in the air, a four-place 
table would suffice, and such a table could 
be printed upon one page of this magazine. 

For those who prefer some extra plotting 


Worked with five-place tables: 
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and interpolating to working with logs the 
following is submitted. 

Assume a longitude within 30 minutes of 
arc of your most probable longitude such 
that it will make / an integer degree. Usj 
spherical traverse tables, Table VI of # 
O. No. 200, enter from the bottom with dtp 
the nearest 30 minutes and the ¢ for theas. 
sumed longitude, and interpolate for a and 
b (this is simple one-way interpolation), 
Assume a latitude such that when com. 
bined with 6 according to the precepts it 
will make L+b an integer of 30 minutes, 
Reénter the table from the top with 
L+b as ‘‘a” of the table, and with a as “¢” 
of the table interpolate for h and Z(Z=q 
of the table). Plot, of course, from your 
assumed latitude and longitude. 

As an illustrative example let us take 
the sight worked out by the cosine-haver- 
sine formula on page 240 of Dutton’s Napi- 
gation and Nautical Astronomy. By the 
cosine-haversine formula, to get h, six en- 
tries in two tables are required; to get Z 
from the azimuth tables, two entries and 
three interpolations are required. By this 
new method, to get A, six entries in one 
table are required, and to get Z one more 
entry in the same table is required. When 
working the sight with the four-place table 
no pages have to be turned. This is the 
only method so far as we know of which 
this can be said. 

2 January, 1925, at 1857, in latitude 
36°-28’ N, longitude 74°-58’.5 W, a sight 
was taken of Venus, declination 21°-27.7 
S, hour angle 3°-06"—48°.4 E, H, =17°-05'.9. 


t = 46°—42’.1 sin 9.86201 
d = 21°—27’.7 cos 9.96880 sin 9.56333 
a= XXX sin 9.83081 cos* 9.86667 cos 9.86667 sin 9.83081 
L = 36-28 b = 29-49.5 sin 9.69666 
L~b = 66-17.5 cos 9.60431 
h = 17-12.3 sin 9.47098 cos* 9.98013 
Z, = 134-50.5 Z = 45-09.5 sin 9.85068 


Worked with subjoined four-place tables, which are complete: 
(The characteristics of the logs may safely be omitted. With a little practice the names 


of the functions may also be omitted.) 


t = 46-42.1 sin 8620 
d = 21-27.7 cos 9688 sin 5634 
a =XXX sin 8308 cos* 8667 cos 8667 sin 8308 
L = 36-28 b = 29-50 sin 6967 
L~bd = 66-18 cos 6042 
kh = 17-12 sin 4709 cos* 9801 
* Substract these. Z = 45-10 sin 8507 











name; 
‘difference. 
(Except if t>90° L~b= 


are of contra 
7ane. /7F LAY > 


L~b—L+d when L and 
otherwise their 


er eek | 





sin d 
cos @ 


* . 





ma@a=~—sin ¢ cos d 


(2) sin b= 
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Worked with the spherical traverse table: 


t = 46-42.1 long = 74-58.5 
17.9 17.9 
ben = 47° longass = 75-16.4 
Entering the table from below with d = 21-30 and t= 47 we pick out 
- a = 42-53 b = 30-01 
ford = 21 | _ 43-04 b = 29-22 
difference + 11 — 39 
2.3/30 of 
difference +1 — 3 
a = 42-54 b = 29-58 
latass = 36-32N 


L ~ bd = 66-30 


Entering the table from above with 66-30 as “a” and 43 as “c” we pick out 
h = 16-57 Z = 45.5 
for “c” = 42 h = 17-14 Z = 44.5 
difference + 17 — 1.0 
1/10 of difference + 1.7 —- .1 
h = 16-58.7 Z= 45.4 


plotting from latitude 36-32 N, longitude 75-16.4 W. 








BUT ABOVE ALL, formations must never, under any diagrammatic or geometrical pretests 
whatsoever, take precedence of action. It must be and remain supple and articulated. It 
must be a “rallying point,’ as Nelson called it in the Trafalgar memorandum. We can 
no more demand the parade precision of peace time in our battle formations than we 
can expect school-of-gunnery percentages of hits when the target hits back. The whok 
secret of victory does not reside in geometrically accurate firing lines—far from it. The 
signal of formation will be (like those of Nelson and Collingwood) above all else an in- 
dication of the type of combat that the commander in chief intends to fight——Baunkry. 


HISTORY TELLS US PRETTY PLAINLY, that when the death-dealing results of a weapon are 
very terrible, an altogether disproportionate value is attached to its use, and but little regard 
is paid to those limitations which prevent it from being used. It was so in the past with the 
fire ship. It has been so in our day with the ram, the torpedo boat, the Brennan torpedo, 
lyddite, and the dynamite gun. So much fuss was made over the destroyer that even Ad- 
miral Colomb was induced to prophesy, in a series of articles, that the battleship wos 
doomed.—BELLAIRE. 
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The First Element of Training for War 
(See page 776, June, 1931, Proceeprncs) 


Lieutenant R. A. J. Encuisu, U. S. 
Navy.—In his splendid and timely article, 
Lieutenant Krause analyses our war train- 
ing as he believes it to be today. His theory 
as to what is wrong with our engineering, 
the training of which he states is a hit-and- 
miss arrangement resulting from “poor or- 

ization . . . false standards or doctrine 
... defective individual training,” merits 
further comment. The hypothesis of the 
author that ensigns one year after gradua- 
tion are made chief engineers of destroyers 
no longer obtains. Although in the main I 
concur that all officers should have special 
training before assuming responsibility of 
a vital part of the organization, the proposal 
to train destroyer engineers on an obsolete 
battleship is as antiquated as the above men- 
tioned hypothesis. 

Destroyer engineering cannot be learned 
any other place than in the plant of an active 
destroyer operating under a severe schedule 
—no school ship can by virtue of imagina- 
tion assimilate the tension, alertness, and 
vigilance which in service requires quick, 
accurate decisions of operating personnel. 
Another argument against the establishment 
of a school ship for the training of engineer 
Officers is the experience of the past. The 
destruction wrought to the material of those 
two destroyers used a decade ago on the 
west coast as school ships will long be re- 
membered by those who succeeded the em- 
bryos. 

The proposal to mold a destroyer engi- 
neer in twelve weeks ashore is neither feasi- 
ble nor conceivable ; twelve months of dili- 
gent work with the idiosyncrasies of the 
bowels of his own vessel would be far more 
profitable to the individual, to his vessel, 
and to the Navy, for his services as a watch 
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stander would not be lost thereby. The prac- 
tice of detaching officers in wholesale fash- 
ion for instruction purposes ashore during 
the summer months invariably works hard- 
ships on the few remaining souls aboard who 
cruise all summer. 

The author is apparently not familiar with 
the methods of training engineers in the 
west coast destroyers where exist no “false 
standards” as generalized in the subject ar- 
ticle. Here the prospective engineer pur- 
sues a well-defined course of study of the 
Manual of Engineering Instructions and 
other publications which prescribe the best 
naval practices, at the same time learning 
the layout and detailed construction of 
every machinery unit in the plant. This 
course is the product of many years’ labor 
by staff engineers and embraces not only 
operating practices but also organization, 
supplies, paper work, overhaul by ship’s 
force, tender, and navy yard, battle casual- 
ties, stability control, machinery derange- 
ments, and plant analyses. The processes 
learned are then applied practically by the 
student during his watch standing. He is 
required to stand at least four watches in 
every billet in the plant, to learn the duties 
of every man in the department, to take 
data on the plant, and to show in his report 
what measures he took to improve the op- 
eration and score. The curriculum com- 
prises fourteen assignments each of which 
contains numerous questions on subject mat- 
ter studied, sketches of the layout and ma- 
chinery, report of watches stood, report of 
repair work accomplished since last assign- 
ment, and plant analysis showing plant effi- 
ciency, etc. These assignments are corrected 
by the division engineer who, at the comple- 
tion of the course, conducts a final examina- 
tion while the ship is under way, in the na- 
ture of a review of most economical com- 
binations of machinery for each steaming 
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condition, machinery derangements, battle 
casualties, and emergencies. 

It is submitted that such a well-established 
and proven-in-service method of individual 
training cannot be classified as “hit and 
miss,” and that any attempt to replace it 
by a shore-going school or an obsolete, slow- 
moving battleship plant would fall far short 
of its mark. 

It is well recognized in engineering cir- 
cles that the best officer engineering material 
is developed in destroyers; the arduous 
study, early acquired responsibility, and un- 
usual fortitude developed in “keeping her 
moting” all react to the benefit of the serv- 
ice as well as the individual. No shore school 
or battleship artificiality can replace the 
unique training gained in a destroyer engi- 
neering plant during gun and torpedo fir- 
ings, full-power runs, torpedo attacks, fleet 
maneuvers, depth charge barrage laying, and 
darkened ship operations at high speeds. 

The success of destroyer operations de- 
pends in no small degree upon the ability 
to sustain speed, and training for war is 
no less important in the engineering depart- 
ment of a vessel than in any other. The only 
school needed is the school of experience, 
for is not “learning while doing” the best 
teacher ? 


LIEUTENANT JAMES KIRKPATRICK, JR., 
U. S. Navy.—It is to me regrettable that 
the interesting article of Lieutenant Krause 
advocating more service schools for officers 
and men should be to a certain extent weak- 
ened by his comments on subjects with 
which he appears to be unfamiliar. In par- 
ticular his statement regarding the lack of 
torpedo knowledge of submarine person- 
nel, as compared to that of destroyer men, 
appears to me to be drawn from a single 
example rather than from a_ thorough 
knowledge of this subject. Since completing 
the officers torpedo school at Newport, ten 
years ago, save for a tour of shore duty, 
having served entirely on destroyers and 
submarines, I feel that the comparisons of- 
fered are not generally correct and show a 
lack of knowledge of the submarine branch 
of our Navy. 

The evident conclusion of Lieutenant 
Krause that submarine torpedomen do not 
know as much about torpedoes as destroyer 
torpedomen should not go unchallenged. In 
the first place, knowledge and ability are not 
restricted to any class or group in original 
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assignment, although it is in the favor 
submarine personnel that they are us 
men of previous naval experience and tg 
certain extent selected. Consequently, 
relative skill in torpedo firing of destr 
and submarine personnel must de 
largely upon the opportunities afforded fg 
training and the methods employed. 
Having spent the past year as squadrg 
torpedo officer of Submarine Squadron 34 
well as torpedo repair officer of the Syp 
marine Base, Coco Solo, I feel that certag 
definite advantages exist in training gi} 
marine torpedomen at Coco Solo as com 
pared with the torpedomen of destroyers, fy 
the first place, a shore based submarim 
squadron has at its disposal a torpedo m 
pair shop on land, which affords more spag 
and facilities for instruction than a shop @ 
a tender. In addition, during periods thatth 
submarines are at the base, the shop is mom 
accessible to the interested personnel of a 
vessels than a shop on a tender could pop 
sibly be. With the greater opportunities for 
training offered the submarine torpedomay 
it becomes merely a comparison of the use 
each force makes of its opportunities, 
We will assume that the instruction ip 
torpedoes that is of greatest value is shop 
work. In Submarine Squadron 3, a contint 
ous school for torpedomen is in operation, 
which enables each torpedoman of the sub 
marines to refresh his torpedo knowledge 
by four weeks of supervised work annually, 
In addition, whenever a submarine’s torpe 
does are under overhaul, at least one tor 
pedoman from the vessel remains in the 
shop for inspection and such assistance # 
may be necessary. Inasmuch as overhauls att 
made after each firing and the firings af 
normally spread over a considerable por 
tion of the year, a glance at the “orders for 
gunnery exercises” will indicate how often 
they are in progress. Inasmuch as the per 
sonnel of submarines and the base of a 
squadron are almost as closely related # 
those of the various divisions of a capital 
ship, both from the standpoint of living t 
gether and being transferred from one unit 
to another, the base torpedo shop is in eF 
fect a mere central station or club for all the 
torpedomen in the squadron. Thus informa 
tion is disseminated informally as well a 
supervisedly, and the average man has every 
opportunity to keep abreast of his specialty. 
The unfavorable comment on torpedo 
knowledge of submarine torpedo officers a 
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ed with destroyer torpedo officers can 
be based upon the fact that while prac- 
tically all destroyers have torpedo officers 
who are torpedo-school graduates, probably 
only about 25 per cent of the submarine 
io officers fall into this category. The 
short course afforded at the submarine 
school is not designed to teach more than 
outstanding features and the adjustments 
for firing. To balance this, we have assigned 
to submarine torpedo duty officers who are 
ly of longer commissioned service 
and presumably better executives. Moreover, 
the torpedo duties of a submarine torpedo 
oficer are not as great as those of a de- 
stroyer torpedo officer, as the former is con- 
cerned only with the material, while the lat- 
ter must make firing estimations which are 
the function of the submarine commanding 
oficer. The facilities for instruction of the 
enlisted men are also available for the tor- 
officer of the submarine squadron and 
several of the most competent submarine 
torpedo officers that I have observed have 
never attended a regular school, while I re- 
call specific instances of torpedo-school 
graduates who were not as familiar with 
their work as those aforementioned. A 
school cannot produce a useful individual 
except with the individual’s cooperation, and 
there are many young officers who will learn 
much less about torpedoes from a full New- 
port course than if, when on a small ship, 
the commanding officer forced them to learn 
or stay aboard. 

As far as a comparison of torpedo per- 
formance of submarines and destroyers go, 
it must be remembered that the problems are 
different. The great handicap to 100-per- 
cent success in submarine torpedo firing is 
the fact that the torpedo is in a flooded tube 
under pressure for a time before firing. 
Tightness of the torpedo is most essential 
and tightness tests are relative and depend 
upon the thoroughness of the personnel con- 
cerned rather than any knowledge they may 
have acquired through instruction. The next 
unfortunate feature of submarine firing is 

more complicated tubes required for 
underwater ejection. There is no compari- 
son between the number of things that may 
80 wrong with a submarine’s tubes and a 
yer’s, and to make matters worse the 
details on the submarine are relatively inac- 
cessible. 

In fairness to our submarine service, I do 

not like to have it generally assumed that 
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its personnel are the inferior of their broth- 
ers of the destroyer forces. Each has its 
problems, and I am glad to learn that the 
destroyers of the battle force are meeting 
theirs with their San Diego torpedo school, 
for it has been my observation that the sub- 
marine force also is improving itself in ways 
to fit its needs and is not forgetful of its 
mission, “In time of peace, prepare for war.” 


Special Boats for Landing Operations 
(See page 520, April, 1931, Proceepincs) 


Major S. M. Harrincton, U. S. Ma- 
RINE Corps.—It is thought that any naval 
consideration of landing operations is based 
on the premise that a landing operation will 
be necessary under special circumstances 
imperative for the success of the fleet. On 
such a premise every means which will con- 
tribute to success should be used. To assure 
the success of a landing operation against 
opposition, it must be assumed that we will 
have a superiority of force, equipment, and 
training. This presumes preparedness to 
overcome a maximum opposition and in- 
volves an understanding of the probable 
maximum opposition. 
~ Whether the beach to be seized is care- 
fully prepared for defense with concrete em- 
placements or is hurriedly manned as the 
landing boats are approaching, it is certain 
that the defense will seek to lay down bands 
of machine-gun fire at the water’s edge, 
which will forbid human landing and will 
further seek by the fire of weapons similar 
to the 37-mm. gun or higher caliber to sink 
all boats approaching. We are accustomed 
to think of the machine gun and of the 37- 
mm. gun as the most mobile, accurate, and 
easily supplied weapons for defense of this 
nature. Our landing boats must, therefore, 
be prepared to withstand at least the accu- 
rate 3/-mm. fire and to silence the hostile 
machine guns laying down bands of fire, be- 
fore a landing from boats at the beach on 
to the shore is attempted. 

The means of withstanding the accurate 
37-mm. fire must be sufficient armor to 
lessen the likelihood of sinking the boats 
or stopping the engine. The nature of sup- 
porting naval gunfire is such that it will 
probably have lifted in sufficient time for 
the hostile 37-mm. guns to get into action 
while our boats are still nearly 1,000 yards 
from the beach. The means of silencing 
hostile machine guns (and 37-mm. guns) 
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will be an anti-machine-gun (and anti-37- 
mm.-gun) weapon. The weapons commonly 
used in the war for this purpose were the 
37-mm. gun, the 3-inch mortar, and the ma- 
chine gun. Our landing boats should be 
armed with one or several of these weap- 
ons. 

But, it is held the landing boats will not be 
stable enough for accurate fire from these 
weapons, owing to surf and wave, either 
in approach or when beached; so that we 
cannot silence the hostile machine guns and 
will have great difficulty in getting ashore. 
This is the situation in which we need the 
armor of the landing boat and its armament 
in a form that can be moved ashore and 
used to deliver accurate silencing fire from 
solid land. The answer is the tank which, in 
suitable numbers and at appropriate inter- 
vals, carried on a self-propelled lighter, 
should be a part of or the leading subwave 
of the first wave battalions as shown in the 
diagram on page 523 of the April, 1931, 
PROCEEDINGS. 


Some Aspects of the Merchant Marine Act 
of 1928 


(See page 892, July, 1931, Proceepincs) 


LIEUTENANT R. R. McNutty, U. S. Na- 
VAL ReEservE.—The subject article should 
accomplish much in enlightening the regu- 
lar service on potentialities of personnel 
strength now lying dormant in the merchant 
service. It is hoped that this article will be 
diligently studied by those detailed to the 
task of developing reserve strength, and 
that the impetus sorely needed to trans- 
form our Merchant Marine Naval Reserve 
from a body of straw men to as efficient a 
force as the British Royal Naval Reserve 
will be created. 

The conclusions which Captain Jacobs has 
ably deduced after study of benefits derived 
from the Jones-White Act contain consid- 
erable food for thought. A modern merchant 
fleet is being built under specifications ap- 
proved by the Navy Department. In the 
event that future naval disarmament confer- 
ences or domestic economy measures decree 
the pruning of the Navy to bare limbs, it is 
recognized that such a modern fleet will 

rove of inestimable value to the nation dur- 
ing periods of national emergency. In- 
deed the last paragraph of this article draws 

the picture quite vividly. 
uch of the article deals with the utility 
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of these modern commercial ships as enyig 
ers, aircraft carriers, transports, mine 
ers, etc. Given fleets of modern vessels and 
mail contract payments to offset higher e. 
penses as compared with competitors, it jg 
thought that these fleets will be o 
successfully and make available a well-maip. 
tained and efficiently manned force, whey 
needed by the navy and army transport gery. 
ice. Probably such will be the case. It woul 
have made Captain Jacobs’ article mop 
comprehensive had he gone deeper into the 
question of merchant personnel both afloat 
and ashore. Cognizance is taken of the 
clause which permits naval officers on the 
active list to serve on these vessels and the 
clause which compels mail contract oper 
tors ultimately to employ American citizens 
to the extent of two-thirds of the crew, But 
what of the caliber of personnel ashore and 
afloat at present and, what is more impor 
tant, the personnel of the future? This isa 
subject which should be given careful con 
sideration. 

In Captain Jacobs’ conclusion may bk 
noted the statement that the act of 192 
will provide the quality of seamen suitable 
for a naval reserve. He fails to show how 
this will be accomplished. Are readers to 
understand that the author believes officers 
and crew of a modern and expensively 
equipped merchant vessel will be inspired to 
higher levels after affixing their signatures 
to shipping articles? If that is the impres- 
sion he wishes to convey, it would seem 
that he has written mainly for the benefit of 
regular service wherein esprit de corps cet 
tainly does exist. The vessels of which he 
writes are not of the Navy. Man 
engaged in shipping may find it difficult to 
understand how the Jones-White Act will 
enhance the quality of those who operate 
and man these vessels. That men make ships 
and ships do not make men is a deep-rooted 
conviction of those experienced: in the op 
eration of merchant fleets. Too many of 
them have lost money from expensi 
equipped vessels at the hands of incompe 
tent personnel. By the same token, there are 
many who have received their meager div- 
idends from ancient crocks manned by 


cient personnel. Possibly that esprit de corps , 


found in military services may be developed 
in those serving on merchant vessels; ! 

can it be accomplished by merely serving 
on modern vessels? Hardly. Merchant sea 
going personnel must have incentive ® 
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personnel of any service or industry 
— have. And such incentives must be de- 
, if the Act of 1928 is to bear fruit 

for the Navy and peace-time ship operators. 

American youths of the type entering our 

and service academies are not and 
never will be “driven” to a merchant career. 
America’s personnel problem is unlike that 
of European sea powers. Those of our 
ths who earn diplomas and degrees and 
have a thirst for adventure and foreign 
shores seek the government’s military and 
diplomatic services or a berth with private 
industry engaged in foreign fields. However, 
“driven” to merchant vessels is quite 
different from being “attracted” to a ship- 
ping career. American youngsters of the 
better type can and should be attracted. 
From present indications, the development 
of the New York Merchant Marine Acad- 
emy and the California School Ship with ex- 
tensive shore facilities, there should exist 
but little doubt that better types will be at- 
tracted. But can they be kept in shipping? 
Should there not be more incentives for 
them to stay? Cannot the Navy give a hand 
in creating incentives? 

Just what has the Navy done to aid in the 
attracting of better material to the merchant 
service? With the building of modern fleets 
by the grace of the Jones-White Act, ap- 
proving of plans for future utility as naval 
auxiliaries, and the trend towards cutting 
regular naval strength, what will the Navy 
do to develop reserve strength available in 
merchant personnel ? 

There exists the thought, held by many 
engaged in ship operation and employed on 
merchant vessels, that the Navy has not 
done enough to boost the standards of per- 
sonnel afloat. Ancient prejudice of merchant 
personnel against naval service is not inter- 
mingled in this thought for there are indeed 
many holding this view who would welcome 
and, in fact, are begging for closer codp- 
eration between the two services. 

Because of a congressional act dating 
back into the seventies, the Navy will sup- 
ply a school ship to certain seaboard states 
making such a request. To date, Massa- 
chusetts, New York, Pennsylvania, Wash- 
ington, and California have taken advantage 
of this offer and thereby have graduated 
thousands of engineers and mates who 
tither would have had to serve their time in 

forecastle or to select jobs ashore. What 
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more can be expected of the Navy? Ask the 
American school-ship graduate who has met 
the graduate of Britain’s Worcester, Con- 
way, or Pangbourne. 

It is the matter of an efficient American 
Merchant Marine Naval Reserve which is 
the foundation for the complaint that the 
Navy is not doing its utmost to develop a 
higher professional standard for American 
merchant officers and crew. Ship operators 
and personnel employed on their vessels, as 
well as the average layman who reads the 
press, are of the opinion that our Navy 
is equal in strength to the British Navy. 
The ratio granted at disarmament confer- 
ences is well known. However, they are too 
well informed on the quality of the British 
Royal Reserve and in comparing that group 
with the American Merchant Marine Re- 
serve can only conclude that our Navy has 
done little since the creation of this branch 
of the American Naval Reserve in 1925. 
Granting thousands of commissions without 
professional examinations, no training on 
combatant vessels, and not even correspond- 
ence courses other than navigation and in- 
ternational law surely, they reason, cannot 
result in a force comparable with the British 
Royal Naval Reserve. American ship own- 
ers know the value of the Royal Naval Re- 
serve to British shipping. They wonder if 
our Navy’s policies will ever approach that 
of the British Admiralty. 

There are other items of interest which 
cause merchant personnel to wonder wheth- 
er the Navy is doing its best. Cadets of the 
state school ships wonder why naval 
R.O.T.C. students enrolled at Yale, Georgia 
Tech, and other schools are known as “Na- 
val Cadets, U. S. Naval Reserve,” and are 
reported to receive a fee or allowance. They 
are aware that the British Admiralty per- 
mits Pangbourne students to be enrolled in 
the Royal Naval Reserve as naval cadets. 
They also know Worcester, Conway, and 
Pangbourne cadets are awarded Royal Navy 
appointments (special entry) and are per- 
mitted to be enrolled as midshipmen, Royal 
Naval Reserve, after graduation and before- 
obtaining their second mate’s certificate. 
Why is it that the American cadet is not 
enrolled as a midshipman, Merchant Ma- 
rine Naval Reserve or, if that rank is at too 
high a level, then as cadet, Merchant Ma- 
rine Naval Reserve? What about two cadets 
per year from each school ship for Naval 
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Academy appointments? Could it not be ar- 
ranged to have each graduating class of a 
state school ship spend three months or so 
at the Naval Academy after graduation? 

Another disconcerting bit of information 
is the report that the Bureau of Navigation 
recently promulgated a policy whereby pref- 
erential treatment would be given former 
naval petty officers for billets in the Mer- 
chant Marine Naval Reserve. No doubt 
there are petty officers of the Navy who 
can render more efficient service than 
some now holding mate’s and engineer’s 
licenses; but it must be remembered that 
pride in profession also exists in the mer- 
chant service. If petty officers of the Navy 
will make excellent merchant officers, why 
doesn’t the Navy keep them to make excel- 
lent naval officers? This would be the logi- 
cal reasoning of those having pride in their 
merchant profession. 

Further, regarding departmental policies 
for constructive development of Merchant 
Marine Naval Reserve: Should the impetus 
sorely needed to transform the Merchant 
Marine Naval Reserve from straw men to a 
corps as efficient as Royal Naval Reserve be 
created by Captain Jacobs’ article, would it 
not be beneficial to detail an officer of the 
Merchant Marine Naval Reserve to lend a 
helping hand? Probably none of them has 
spent any time at the war college (the Brit- 
ish Admiralty selects high ranking officers 
of Royal Naval Reserve to attend their war 
college), but not all of them have merely the 
knowledge to pass the low standard of ex- 
amination demanded of them by the Steam- 
boat Inspection Service, which are so easily 
passed by petty officers of both the Navy and 
Coast Guard, who have never spent any time 
on merchant vessels. 

Would it not be of advantage to the Navy 
and American shipowners to conduct a 
thorough research relative to the merits of 
developing the Merchant Marine Naval Re- 
serve along constructive lines? If Great 
Britain has benefited, why can’t we? The 
writer can think of no regular officer better 
fitted for this research study than Captain 
Walter F. Jacobs. Will he accept the job? 


Uniforms That Are and Uniforms 
That Aren’t 
(See page 745, June, 1931, Procerprncs) 


LIEUTENANT COMMANDER B. S. BuLLarp, 
(C.C.), U. S. Navy.—Lieutenant Folk has 
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very ably called attention to one pq 
wherein the present uniform fails to meg 
the requirements of the service. He has pre. 
pared an able case, with more or less inp 
futable arguments, for the addition of khak 
to a naval officer’s uniform wardrobe, Th 
necessity for a light summer working g 
service uniform other than the present whit 
service has been apparent to many officer 
for some time. The present white gy). 
form is utterly impractical for use ag, 
working uniform either afloat or ashore an 
should be replaced by some more suitable 
outfit. Both the Army and the Marin 
Corps have a white uniform, yet neither at 
tempts to wear it for other than semi-dres. 
In the naval service, the aviators are ap 
parently the only ones that have been able 
to prove to the department that the white 
uniform is not suitable for use as a working 
uniform. Both afloat and ashore, they wear 
a prescribed khaki uniform when at work 
Surely the duty that an aviator is called 
upon to perform is no dirtier or harder upon 
the uniform than that performed by any 
other officer aboard ship. 

Lieutenant Folk’s case for the adoptionof 
a khaki uniform is complete as far as it 
goes, but it does not go far enough. He has 
shown very clearly that a khaki uniform is 
necessary for use aboard ship and for lané- 
ing parties from ships, but he has not mer 
tioned the necessity for a khaki uniform 
for use by officers serving at navy yards 
and naval stations. If a khaki uniform’ 
necessary aboard ship, it is even more nec 
essary at naval establishments ashore. Off- 
cers on duty at navy yards and naval ste 
tions are required by regulations to wear 
uniform, except when engaged in athletics, 
when within the limits of their stations 
Duty in the industrial department of a navy 
yard is particularly hard on officers’ uni 
forms. Neither the blue nor the white serv 
ice is a practical outfit for the prosecution 
of work through shops and on ships. It is 
true that dungarees may be worn but, a 
pointed out by Lieutenant Folk, by 10 
stretch of the imagination can dungarees be 
considered a uniform. For particularly dirty 
bilge diving, no outfit will serve other than 
a suit of dungarees. There are many other 
cases, however, where dungarees are not 
necessary but where blue or white service 
would be ruined, It is for cases such as these 
that the need for an outfit similar to 


is keenly felt. Officers on duty ashore have 4] 
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as great a pride in their personal appearance 
as officers serving afloat. In order to pre- 
sent a neat appearance, cleaners’ bills for 
blues and laundry bills for whites mount 

idly. This is particularly hard on officers 

re. Afloat advantage can many times 
be taken of ships’ laundries whose prices are 
only a fraction of those charged by com- 
mercial laundries ashore. 

] can suggest no substitute for the blue 
service uniform ashore when the tempera- 
ture is such that blues must be worn. The 
wear and tear on blue uniforms must be ac- 
cepted as part of the penalty we must pay 
when serving in the industrial department 
of a navy yard. On the other hand, there 
is no valid reason why khaki should not be 
substituted for white as a working uniform. 
The additional cost of such khaki uniforms 
as are necessary would soon be saved by 
the reduction in laundry bills. We would 
then have a practical uniform in which an 
officer ashore could present a neat appear- 
ance and still perform his duty without con- 
stant fear of getting dirty or of utterly ruin- 
ing a white service uniform. 

In further agreement with Lieutenant 
Folk, I believe that the khaki uniform 
should consist of brown shoes, khaki trous- 
ers, shirt, and coat, the coat to be similar 
in cut to that now authorized for aviators. 
Khaki cap cover for the regulation cap 
would also be necessary. In addition, I 
would recommend that a khaki helmet be 
made an optional article of uniform for use 
in the tropics where the regulation cap is 
not practical. I would further suggest that 
a white helmet be also authorized for wear 
with the white uniform on ships and shore 
stations in the tropics. Such a helmet was at 
one time authorized by the uniform regu- 
lations but its use was abandoned for some 
reason unknown. 

In conclusion, I may state that the substi- 
tution of khaki for white as a working uni- 
form presents so many advantages that 
there should be no question of its adoption 
by the Navy Department. As a class, how- 
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ever, we as naval officers are essentially con- 
servative, not prone to change our ways, 
with the result that the most obviously de- 
sirable changes connected with our daily 
life are not adopted. 


LIEUTENANT (J.G.) Atex M. Partrer- 
son, U. S. Navy.—Since the publication of 
Lieutenant Folk’s article, I have heard nu- 
merous discussions on the subject, and the 
consensus of opinion has been decidedly in 
favor of such a uniform. We on regular 
line duty often have occasion to envy our 
brother officers who are aviators or sub- 
marine officers, and who are privileged to 
wear a comfortable uniform in hot weather. 
A striking example of the need for such a 
uniform may be cited in the torpedo school 
and destroyer gunnery school on North 
Island, San Diego, California. About sixty 
of us are either students or instructors in 
these two schools. They are both located in 
an old building which has a low, metal roof, 
and the sun beats down on this roof with 
such force as to make the interior compare 
favorably to a steaming fireroom. 

Now to point out the injustice of the situ- 
ation. A classmate who is an aviator is at- 
tending the torpedo school and, of course, 
wears his khaki uniform. The rest of us, 
not wishing to ruin our best uniforms, are 
wearing dilapidated old suits which are cer- 
tainly below the standard of gentleman’s 
attire. On the other hand, the aviation officer 
is the most immaculately dressed man in 
the house. His uniform consists of khaki 
trousers, shirt, and tie, a uniform which is 
serviceable, neat, and military in appear- 
ance. I call attention to this particular situ- 
ation in the hope that it may add something 
to the ideas expressed in Lieutenant Folk’s 
splendid article. Our uniforms are as hard 
to change as old tradition, but it seems to 
me that a change which will add materially 
to the comfort of our entire officer personnel 
and which will certainly not detract from 
their appearance is well worth considering 
for adoption. 
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UNITED STATES 


Vessels Under Construction, United States Navy—Progress as of September, 1931 


























Per cent of Completion 
C. Se 93 A 93 oy 
umber ame ‘ontractor Sept. 1, 1931 ug 1, 1931 ale a, 
Tx N asa com pletion 
Total On ship Total On ship 
Licet SERS 
, hay reed (CA32) New York Navy Yard 21.3 17.9 19.2 16.0 6/ 2/33 
Portland (CA33) Bethlehem S.B Corp (Fore River) 58.8 51.0 55.4 47.1 8/15/32 
Astoria (CA34) Puget Sound Navy Yard 18.6 11.3 139 9.2 10/ 2/33 
Indianapolis (CA3S) New York S.B Co. 710 700 67.3 66.1 8/15/32 
Minneapolis (CA36) Philadelphia Navy Yard 16.8 121 13.6 10.9 10/ 2/33 
Tuscaloosa (CA37) New York S B. Co. 6.6 1.7 2.5 1.3 3/ 3/34 
San Francisco (CA38) Mare Island Navy Yard 12.0 9.5 91 75 2/11/34 
Amcrart CARRIER 
Ranger (CV 4) Newport News S.B. & D.D. Co. 41 2.7 3.4 2.2 5/ 1/34 
SupMARINES 
Dolphin (SS169) Portsmouth Navy Yard 57.0 55.0 53.0 510 8/ 1/32 
Cac halot (SS170) Portsmouth Navy Yard 0.5 0.4 0.3 0.2 9/16/33 
Cuttlefish (SS171) Electric Boat Co. oa ere ead aes 12/29/33 
DesTrovers 
DD348 Navy Yard New York 














Criticism of Naval Policy 

Two typical editorials of treaty-navy 
friends. 

Herald Tribune, New York, August 8.— 
... The public can only go back to the state- 
ment of the chief of naval operations, Ad- 
miral Pratt, last October that his policy 
called for a “nucleus” navy, to be expanded 
in case of war. Not without good reason did 
this utterance arouse alarm. ... The Navy 
is the first line of defense. It cannot fall back 
behind a range of mountains and organize 
itself against attack. It cannot be improvised. 
It is always out in front. Although some ex- 
pansion of auxiliary craft in case of war is 
possible, the warships proper must be as 
ready for battle as treaty limitations permit. 

Last autumn it was reported that the un- 
happy “nucleus” phrase had been misinter- 
preted. The fact that no new departure was 
intended is emphasized by the new Navy 
policy sheet, which states that the policy is 
“to make strength of the Navy for battle of 
primary importance” and “to create, main- 
tain, and operate a navy second to none.” It 
adds the phrase “to keep in commission, 
fully manned and in active training, all fight- 
ing ships possible.” 

€ question is now raised as to whether 
this policy sheet is little more than a batch 
of brave words. In spite of its ringing decla- 
rations, the already reduced personnel of the 
Navy is threatened with a further cut. In the 
face of the declaration to keep as many 
ships “as possible” in commission, it is reli- 
ably reported that at least one battleship and 





vessels of other categories are to be left with 
skeleton crews. This, it appears, will save 
$30,000,000—a sum of virtually no signifi- 
cance at all when the value of our trade and 
its importance to our citizens is considered. 

. . . There are certain known items which 
speak for themselves. There is, for example, 
the fact that since the ratification of the 
London treaty nothing has been done in new 
construction except to make initial appro- 
priations to begin eleven destroyers author- 
ized fifteen years ago. There is the further 
fact that Great Britain since the London 
treaty has authorized a program calling for 
three cruisers, nine destroyers, and three 
submarines for the fiscal year 1930-31, all 
of which are building, and has followed it 
with an almost identical program for the 
current year. 

The new construction score for the last 
year and a half, therefore, is 16,500 tons for 
the United States, 68,000 tons for Great 
Britain, 60,000 tons for Japan, 78.000 tons 
for France, and 43,000 tons for Italy. Un- 
less a replacement program for the United 
States is started, we shall find ourselves, due 
to obsolescence, at the end of the London 
treaty with only half of treaty strength. 

To this the administration now adds the 
information that even the ships which we 
have will not be fully used. This introduces 
a new element into the constant campaign to 
sap American defenses regardless of the ac- 
tivities of other nations. The country is ac- 
customed to naval limitation at the hands of 
international conferences and by neglect of 
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Congress. Naval reduction at the hands of 
the department itself, however, is a new de- 
parture which requires detailed and patient 
explanation if confidence in the Navy De- 
partment is not to be severely shaken. 

Argonaut, San Francisco, August 1.— 
With Europe in danger of a general eco- 
nomic conflagration if not worse, with the 
patent effect of the participation of the 
United States in the London conference 
nothing more nor less than a first frank en- 
trance of this nation, without subterfuge, 
into the dangerous arena of European poli- 
tics, the Navy general board continues to be 
blind because it will not see... . 

The building program for the Navy which 
we are permitted under our present engage- 
ments is desperately below our proper de- 
fense requirement. To reach even that point 
it would be necessary to embark at once 
upon a definite and general program, if we 
were to reach the limit of the strength, 
which Europe permits us, by 1936. 

Now it is announced that the Navy gen- 
eral board is not ready to undertake such 
a comprehensive program, but proposes in- 
stead to submit a one-year plan. 

Congress in the past session smothered a 
$73,000,000 program. The general Navy 
board, unmindful of the last year, now pro- 
poses virtually that same project over again, 
but a year later. There is to be no attempt 
made to catch up the lost ground. Unless the 
mind of congress has changed, even that 
may not go through and in four years we 
may find ourselves so far behind any ade- 
quate comparison with other strong nations, 
as to be virtually at the mercy on the sea of 
any swashbuckling adventurer-nation that 
might choose to attack us. 


The Outlook for the Navy 


Marine Journal, New York, August 15.— 
There has been much speculation as to the 
identity of the “official who is very close to 
the President’s counsels,” who is reported 
to have deplored the building of additional 
warships. As a matter of fact, there has been 
no definite policy with regard to naval af- 
fairs and spokesmen for the Navy have 
shown a lamentable divergence of view. 
First it is intimated that the administration 
proposes to maintain the Navy at treaty 
strength at all costs; then it is stated that all 
that is required is a “nucleus” about which 
a formidable navy might be built in emer- 
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gency. Naval spokesmen are gloomy over th. 
outlook and see little hope for a genuin 
program that will place the Navy in a pog. 
tion to bargain in 1936 when the next ¢op. 
ference convenes. There are powerful and 
determined pacifist propagandists at work 
seeking to undermine sentiment favorable 
to the upbuilding of adequate naval defense 


A Suggested Holiday 


Times, London, Aug. 7.—(From Wash 
ington, Aug. 6.)—A report is current today 
that President Hoover has under considera. 
tion the suggestion to the other principal 
naval powers of a two-years’ building hol 
day. The story is entirely unofficial but ap 
pears to be gathering believers because the 
idea it embodies is one thought likely to 
appeal to the President. ... 

There will be opposition to any such holt 
day—assuming that the President really has 
it in mind. ... Yet it is a fair guess thatif 
the other naval powers looked favorably on 
it, opposition in this country would not be 
effective. 





Teapot Dome Petroleum Reserve 


According to the Geological Survey Pro- 
fessional Paper 163, recently published: 

Geologic evidence in hand or obtainable at the 
time the naval reserve was leased indicated that the 
reserve was probably not susceptible to serious loss 
of oil by drainage to near-by wells, and this prob- 
ability has now been made a certainty as a result 
of evidence obtained since wells in the reserve 
were closed in... groups of faults interpose ef- 
fective barriers ... (see pp. 1344 and 1345). 


Nicaragua Canal 


Commission of Army engineers reports 
quite feasible. Cost $750,000,000; time to 
complete, fifteen years; route: Greytown, 
San Juan valley, Lake Nicaragua, Los Lajos 
and Rio Grande valleys, Brito; total length 
173 miles, of which 70 is in the lake. Itis 
said the canal would be far easier to defend 
than Panama. 


America in Europe 

Living Age, New York, August.—(Re 
print of an article in the New Leader, Lon 
don, by H. N. Brailsford.)—The world re 
laxing, after Mr. Hoover’s proposal to sus 
pend for a year the payment of international 
debts has furnished a most interesting 
spectacle. . . . One must realize that im 
America the habit of investing is general; 
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even teachers and typists and the better- 

id manual workers do it, and play at 

tion as we play at cricket. 

America has bought shares in Europe, and 
this is the first instance of what has been 
foreseen: her stake in the Old World will 
compel her to intervene, at first spasmodi- 
cally, at length systematically. The occa- 
sional savior will become the conscious man- 

. The world is ruled by its money 
lenders, and before many years or months 
are over Wall Street will be dictating to the 
continent, exactly as the city has been dictat- 
ing to Australia. 

(Dr. Adolf Halfeld, London correspond- 
ent of the Miinchner Neueste Nachrichten) : 

The epoch of America’s economic isolation from 
Europe has clearly ended. The farmer of the 
Middle West will learn to recognize that the price 
of his products is directly lowered by the poverty 
of sixty-five million Germans, and the unnumbered 
unemployed in American industry will understand 
that the billions of dollars that Europe has to pay 
each year to Wall Street has cost the United 
States just that much in exports. The common 
destiny that affects us all during this world catas- 
trophe has forced America to act as she has. 


U.S.S. “Akron” 

Engineering, London, August 21.—The 
Akron is the first of the two airships to be 
built, and is intended for service with the 
United States Navy. Her sister-ship, the 
ZRS-5, will be commenced immediately in 
the same hangar. 

Compared with the Los Angeles, the new 
airships will be two and one-half times as 


e. 
a of the more novel features in the de- 
sign of the Akron is the provision made for 
the storage of five completely assembled 
aeroplanes. A storage compartment, about 
75 ft. long by 60 ft. wide, is situated about 
one-third of the ship’s length from the bow, 
between the crew’s quarters on either side. 
Collapsible doors in the bottom of the ship 
cover a T-shaped opening through which a 
trapeze with an aéroplane attached, can be 


Nominal gas volume, cu. ft. .................+00:- 
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hoisted or lowered. The aéroplanes may at- 
tach or detach themselves from the trapeze 
during flight. Although designed primarily 
for naval purposes, the structure of the 
Akron may be easily adapted to a commer- 
cial ship and used for carrying passengers 
and mail overseas. Designs are already in 
existence for the conversion of the ship into 
a passenger-carrying dirigible with accom- 
modation for 100 or 75 passengers. Failing 
the conversion of the Akron or her sister 
ship for commercial purposes, it is under- 
stood that it is proposed to construct a third 
airship of similar design for this purpose. 


Fire Control, Major Caliber 
Long-Range Guns 


Coast Artillery Journal, Washington, 
July-August—By Captain James T. Camp- 
bell, C.A.C. 


Foreword: As possible attacking weapons in- 
crease in range so must defensive measures extend 
their zone of influence. The long-range experi- 
mental firings conducted with the 16-inch guns in 
the harbor defenses of Balboa in May, 1930, dem- 
onstrated the efficiency and importance of these 
recent additions to our seacoast armaments. The 
target-towing vessel was required to change direc- 
tion on each course to impose probable battle con- 
ditions. The fire was directed entirely by airplane 
observation, the position of the target and the fall 
of the shots being determined by the airplane 
observer. The necessity for and the great value of 
airplane observation to locate targets and spot 
shots in long-range firings was amply demon- 
strated. There were frequent periods during these 
firings in which the airplane and the target were 
obscured from shore stations. The airplane ob- 
server, however, was able to locate the target at 
all times and the firing could have been continued 
against an enemy ship. These firings were highly 
satisfactory and the guns developed a very small 
probable error. Anprew Moses 

Brigadier General, U.S.A. 


The accuracy of fire at forty-thousand 
yards has proven unexpectedly high and 
gives ample basis for the expectation that in 
the near future we will think no more of 
that range than we did of twenty-thousand 
yards a few years ago. 


ZRS-4 Graf. 
(Akron) R-100 Zeppelin 
weit ia aati 6,500,000 4,750,000 3,700,060 
Be et Pale 785 724 772 
Stee 132.9 132 100 
AER er 146.5 140 132 
vaindiBes Wien 403,000 sa a 
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When it comes time to use airplane con- 
trolled fire in actual combat, simplicity is the 
one requirement that will stand out above all 
others. .. . The observer reports target loca- 
tion, using the best system available to trans- 
mit this data, the direction in which the 
target is moving, its speed, and the clock 
time of his observation. He is not required 
to fly in any predetermined manner, and the 
choice of methods he is to use to obtain the 
required information is left entirely to him. 
Having given the initial data he stands by 
to spot deviations and report changes in the 
movement of the target. With this division 
of responsibilities, the battery can function 
with a minimum of additional equipment 
and training; the observer is already fully 
equipped and trained. With a minimum of 
prearrangement, all of which has to do with 
intercommunication and can easily be stand- 
ardized well in advance, battery and ob- 
server are ready to cooperate. In the tests 
fired here in Panama this division was recog- 
nized from the start, and the results were 
both satisfactory and beneficial to both 
parties. When the observer found that full 
reliance was placed upon the information re- 
ported by him, he responded by giving a 
performance that fully justified this con- 
fidence as well as the personal pride that he 
took in his accomplishments. The battery 
was able to concentrate its attention upon 
the plotting board and the guns. 

A valuable suggestion . . . has to do with 
the use of a tri-motored transport plane 
equipped as a flying battleship to carry the 
observer. Armed with enough machine guns 
or one-pounders to fight off raiders, this 
plane probably could maintain its position 
against any opposition likely to be met... . 

In connection with the local firings, an 
attempt was made to operate directional 
radio sets in making the initial location of 
the target. Three sets were installed at wide- 
ly separated points and, operating on signals 
sent out by the plane, located its position by 
intersection of rays representing the direc- 
tions determined by each of the three sets. 
Minor difficulties were introduced by the 
necessity for synchronizing the readings, but 
they were as nothing compared with the 
problem of determining the location of the 
target with reference to the plane. The 
aviators suggested a bomb sight to determine 
the distance of the plane from the target, 
and a scheme of flying and signals to give 
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the direction from plane to target, 
this basis a rather complex plan of open 
tions was constructed. There were thn 
principal causes for the failure of the 
operations: the direction finding sets wep 
not built to withstand tropical dampneg: 
the antennae on the planes were not espe 
cially constructed for this purpose; and th 
principle of simplicity was violated. . ,, 

The second phase of the shoot begin 
when the first spotting data is received ani 
the adjustment of fire commences. In oy 
standard methods of fire control we gey 
erally think of adding to or subtracting from 
the true range in order to place the center 
of impact on the target, the adding or su 
tracting being partly for ballistic corrections 
and partly arbitrary. In following the a¢ 
justment of fire by methods now under dig 
cussion a great deal of difficulty will k 
avoided if all thought of true range § 
eliminated and the attention is centered m 
the steps necessary to make the range de 
veloped by the gun agree with that existing 
in the field, the gun being used as its om 
range finder. 


Peace by Treaty 

The Living Age, New York, August, cor 
tains a hitherto unpublished letter of A¢ 
miral Mahan’s, written early in January, 
1912, to Mr. Frederic R. Coudert, concem- 
ing the arbitration treaties of August, 19Il, 
with France and Great Britain. The present 
timeliness of the following extracts from 
this letter may be judged. 


Dear Mr. Coupert: 
.... You overlook, I think, that law often lags 
behind conditions; and that therefore a case may 
be “justiciable,” because there is a law which pe 
petuates injustice. The case of the United State 
against Spain in 1898 is in point. The war 
have been precipitated by the Maine affair; but 
think with good ground it was bound to come, and 
I hold that a powerful nation like the United 
States is bound in “honor” to put a stop to the 
wanton misery Spain was causing at our very 
doors. It was a question of national honor as | 
understand honor. The nations of Europe are dit 
honored by their failure to control the like out 
rages of Turkey; although by law Turkey is & 
titled to mismanage her own affairs. ; 
The annexation of Bosnia and Herzegovina wa 
a lawless act. Taken to a court, the court must 
decide that the provinces were Turkey’s. Yet if 
you will inform yourself as to the comparative 
conditions of those peoples before and since, of 





contrast with their present state that of the re 
maining provinces of Turkey, you can scarcely 


to admit that force has effected that to which law © 


was unequal. 
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To a less exaggerated extent our interposition 
Cuba from a similar continuance of horrors, 
Senator Proctor in 1897-8 made his report 
the conditions in the island, one who knew them 
well asked him : “Why did you not tell the whole?” 
He replied, “If I had told all I saw, our people 
could not have been held back.” 
Take the recent history of Morocco, notably the 
last decade. . .. You doubtless know the difference 
to Algiers from the French occupation; again 


not law. 
tors case, that of Turkey, cited and that of 


Persia, not cited, indicate conditions to which law 
js inadequate, and I doubt if it can be made ade- 
quate... . The President . . . last night calmly 
asserted that the Monroe Doctrine, being a na- 
tional policy, is not justiciable. .. . Where does he 
find this? What is his authority? .. . As far as I 
know there is no code of international law. There 
is a mass of cases, precedents, which have been 
digested, and from which various eminent men 
have deduced and formulated certain conclusions 
that are styled principles not incorrectly, so far as 
they embody general assent or consent. And there 
are treaties, a kind of statutory law... 
Sincerely yours, 
A. T. MAHAN 


GREAT BRITAIN 


Cruiser Construction 

Army, Navy and Air Force Gazette, Lon- 
don, July 23.—This week, the cruiser Exeter 
joins the Atlantic Fleet. She is the only 
cruiser which will enter service this year. 
This is because, as a friendly gesture to 
other powers, the 1927 construction program 
was reduced from three cruisers to one. 
Next year no ships can be completed, as the 
1928 program was cancelled entirely. In the 
next year still, 1933, there will probably be 
only one cruiser entering service, the 
Leander, of the 1929 program. There is just 
the chance that the three later cruisers of 
the same class, the Achilles, Neptune, and 
Orion, may be speeded up sufficiently to 
come into service late in 1933. 


Expenditures 
The Sun, Baltimore, August 23.—In a re- 
port to the League of Nations the British 
government reveals in most minute detail its 
entire military, naval, and air strength. 
Britain is spending $542,769,620 in the 
t year, which is considerably below the 
of the United States. Britain’s total 
ditures this year will be: Land forces, 
374,335; naval forces, £49,902,540; air 
forces, £19,227 924. 
These figures, however, do not include the 
armed forces of India or the dominions. It 
Was pointed out in League circles today that 
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there are 300,000 men under arms in India 
alone, while the land, naval, and air forces of 
Australia, Canada, Ireland, New Zealand, 
and South Africa are considerable and can 
be counted as representing the British Em- 
pire. 

Furthermore, it is revealed that Britain 
has 30,118 effectives, of whom 3,000 are of- 
ficers, in the regular air service, with 1,434 
planes in active use. Three hundred of these 
planes are attached to the Navy, 848 are 
stationed in the home country, and 286 are 
in overseas service. 

Britain’s total naval tonnage is estimated 
at 1,250,247, including vessels to be disposed 
of in accordance with the London Naval 
Treaty. More than 190 ships, exempted 
under the treaty convention, are also listed, 
mostly sloops, mine sweepers, patrol and 
river gunboats, submarine destroyers, depot 
ships, repair ships, storeships, and so forth, 
one registering nearly 14,000 tons, however. 


Destroying the Destroyer 


Sir Herbert Russell in the Naval and Mili- 
tary Record, Plymouth, July 22, comments 
at length upon the contention of Captain 
Bernard Acworth in his book, Navies of To- 
day and Tomorrow, that destroyers have be- 
come valueless. He says: 

As a torpedo specialist Captain Acworth may 
be right in his extremely low valuation of torpedo 
warfare. Experience certainly seems to prove him 
right in his view that destroyer tactics are not 
worth the cost, the risk, and the heavy casualties 
which attend them. ... 

Here we have the real function of our de- 
stroyers: they are antisubmarine craft. Judged by 
results in the Great War, their aggressive value 
as fleet units is quite as poor as Captain Acworth 
rates it, but their defensive value was incalculable. 


Size Factor in Battleships 

Naval and Military Record, Plymouth, 
July 29.—(By Sir Herbert Russell). The 
displacement of a warship is presumed to be 
determined by the naval designer as repre- 
senting the limits within which he can com- 
pass all the specific features which he is told 
to embody in any given type of vessel... 
the question is of more current interest in 
relation to battleships owing to the admitted 
view of the Admiralty in favor of a reduc- 
tion in size in any future type which may be 
| 

Looking back over the past forty years, 
one is rather struck by what the designers 
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of the past . . . succeeded in crowding upon 
displacement. . . . The real problem is how 
small can the battleship of the future be in 
order adequately to fulfill all the functions 
implied by her classification? To justify her 
role, the battleship must be able to accept 
battle under any conditions in which it can 
be offered. When size becomes a mere vehi- 
cle for redundant energy and effort, it ceases 
to be a factor of superiority. When a war- 
ship possesses a gun range up to the extreme 
practicable limit at which gunfire can be 
employed at sea, anything beyond this is 
merely superfluous. Aérial spotting over in- 
visible and hurrying targets is admitted by 
airmen and gunners alike to be nothing more 
than a sure process of plumping ammunition 
into the sea. Let men be satisfied to fight 
what they can see, and not trouble about 
what lies ten miles beyond the visible hori- 
zon. This precept, I believe, will dictate the 
maximum gun caliber of the future. 


Policy in Programs 


Naval and Military Record, Plymouth, 
August 12.—( By Sir Herbert Russell)... . 
We must abandon—in my humble opinion 
forever—any idea that “another Trafalgar” 
will give us victory in any future naval war. 
Our one real assurance of victory will lie in 
our capacity of endurance. If we can last, 
we shall win. The whole effort of the enemy 
will be concentrated against our sea-borne 
trade. Therein lies our weakness, and con- 
sequently the enemy’s opportunity. In such 
a situation may we not figure the country 
deploring that the fifty millions sterling rep- 
resented in its capital ships had not gone 
into thrice the number of cruisers? 


Small Seaplane Carrier 


From lecture by Sir John E. Thornycroft 
before the Royal United Service Institution, 
Journal, August.—The increasing impor- 
tance of the part which will be played by 
the aéroplane in naval warfare must in- 
fluence the design of ships other than the 
enormous carriers that have been produced 
with decks from which they can fly off and 
on. . .. If it is accepted that a modern flying 
boat or amphibian is capable of performing 
the services which the fleet needs, it is sug- 
gested that a carrier of comparatively small 
size and power could be provided which 
could run at approximately destroyer speeds 
. .. the plane once taxiing in the wake of a 
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carrier with a suitably designed stern, @& 
continue its progress until it runs on to fh 
after deck of the vessel as it would ong 
the shore and be helped up into the hang, 


“May Commission” Report 


The report of the “Economy Commis 
sion,” headed by Sir George E. May, whid 
precipitated the recent political crisis 
Great Britain, contained this: 

Before the next naval conference the Govem 
ment should appoint a representative committees 
inquire into the whole subject of naval design ay 
to consider whether any modifications might 
adopted; either with or without international 
ment, which would lessen the cost of naval defeng 
without endangering national security. 

x * * 

Prime Minister MacDonald in Parl 
ment: 

We have gone pretty near to the limit by & 
ample. Reductions must be multilateral. I would 
appeal to every nation ... to admit that the on 
nation cannot by its own example bring about dis 
armament. 


Lloyd George, speech at Hatfield, July 25: 


With every respect to the League of Nations 
and with every hope for increasing the power of 
its work, it would be two or three hundred years 
before they could achieve as much for liberty and 
freedom as the British Navy has done. 


FRANCE 


Preference for Smaller Cruisers 

Herald Tribune, New York, Aug. 6— 
(By James M. Minifie). The laying down 
of two cruisers of between 5,000 and 7,00 
tons, equivalent to the German Leipaig type, 
will mark in the next year a new orientation 
of French naval policy. . . . The two cruisers 
to be laid down will be able to withstand 
pounding from 6-inch guns at 16,000 yards. 
They themselves will carry 6-inch guns, a 
well as torpedo tubes and airplanes. Theit 
heavy armor belt is expected to make them 
equal or superior to the English Enterprise 
type of 7,580 tons, or the American Mem 
phis of 7,050 tons, or the German Leipaig 
of 6,000 tons. At the same time they will be 
faster than the best merchant vessels turned 
into auxiliary cruisers. 





Air Force Separate 
According to an Associated Press, Paris 


dispatch, August 27, the French cabinet de- 
cided that day to establish a council of ait © 
forces, thus placing air defense on the same 7 
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as the Army and Navy. This means 
abandonment of a plan to create a general 
Ministry of National Defense. 





Destroyer Guns 

Naval and Military Record, Plymouth, 
August 5.—. . . The 5.5-inch artillery of the 
last French destroyers is of a new type. 
Whereas the Verduns are armed with heavy 
long-range guns of the 1924 model, good for 
eight rounds a minute (with efficient crews), 
the Aigle class mount improved weapons of 
the 1927 design, with slightly-reduced range, 
but greater handiness and a tremendous rate 
of fire. A further improvement is to be made 
with the guns being manufactured for the 
twelve contretorpilleurs of 2,480 and 2,610 
tons now in hand (1928-30 programs), that 
are to be of the semiautomatic type. Better 
protection for the guns and larger ammuni- 
tion supply, together with still higher speed 
and seakeeping power, are to be features of 
the 1930 boats, that are also to carry mines. 

It is the opinion of practical gunnery ex- 
perts that a range exceeding 19,000 yards is 
useless to destroyers. To hurl, at sight, the 
greatest amount of projectiles into an op- 
ponent in a minimum of time is what is 
wanted. Thus the French Navy is coming 
back to the views of the English and Italian 
Admiralties, who for those very reasons 
have stuck to the handy and quick-firing 4.7- 
inch type. Still, the French Navy retains the 
advantage of having heavier shells. The 40- 
kilo projectiles of French super destroyers 
would tell against unprotected and even 
against light-armored cruisers. The much 
lighter 4.7-inch shells would hardly work the 
same havoc. British and Italian destroyers 
could have no say against German 6,000-ton 
partly-armored cruisers. French contretor- 
pilleurs though outclassed, could deal mor- 
tal blows. A Konigsberg happening to meet 
two Verduns on the warpath, would not 
have everything her own way. Everything 
would depend on the gunners and on the 
value of the respective gunnery appliances. 


German Naval Program 


The Times, London, July 28.—In the 
French view, this naval program represents 
a stumbling block to the London Naval 
Treaty and also a threat to European peace 
by threatening Poland and altering the status 
quo in the Baltic. 
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Understanding with Russia 

The Sun, Baltimore, August 21.—Al- 
though first reports of the conclusion of a 
non-aggression and neutrality pact between 
the Soviet Union and France have been 
denied, it is admitted that negotiations are 
being carried on with such an understanding 
in view, as well as a commercial agreement 
between the two countries. It seems clear 
that there is nothing perfunctory about the 
efforts. 


Abolition of Neutrality 

Living Age, New York, August.—(By 
Wladimir D’Ormesson in L’Europe Nou- 
velle, Paris). President Hoover no doubt 
recognized that the financial situation was 
too serious to be made dependent on military 
negotiations for which the various countries 
were not fully prepared. But let us have no 
illusions on this point. The basic idea of 
American policy is to identify these two 
problems in the future and to make the posi- 
tive solution of one problem depend on the 
favorable solution of the other. Mr. Hoover 
indicated this discreetly but quite clearly in 
the last paragraph of his message. Moreover, 
the care he took to limit his moratorium to 
one year proves that he wants the United 
States to preserve its present position intact 
until the Geneva conference meets. Thus the 
United States will have at its disposition an 
inestimable political force with which to 
steer the disarmament conference in what- 
ever direction seems most favorable to its 
interests. That will be the time when the 
future of debts and reparations will be really 
decided, as well as any codperation between 
America and Europe. ... Reduction of debts 
and reparations will obviously be linked in 
the near future with reduction of military 
expenditures. But these two policies do not 
suffice. They demand a third complementary 
policy that abolishes the right to remain 
neutral in case one of the contracting 
parties violates the Kellogg-Briand Pact. 

French policy up to now has rested on the 
axis of arbitration, security, disarmament. 
The axis remains the same, but the equa- 
tion can be filled out and defined. Let us state 
it now more firmly than ever: reduction of 
war debts, reduction of military expenses, 
abolition of neutrality. Let us not abandon 
this trilogy. The Hoover proposal is but one 
step, the first outline of an international plan 
that is going to be filled out and put on its 
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feet. The task is certainly not one that we 
should avoid. Up to now the United States 
has not cared to link military and financial 
questions because it recognized that the time 
was noc yet ripe. But it has clearly revealed 
its intentions. We have understood them 
and, for our part, we shall not at once begin 
linking the question of reducing reparations 
to the abrogation of neutrality because we, 
too, recognize that the time is not yet ripe. 
But, since we are hurrying forward, let us 
indicate our intentions clearly and we shall 
be understood. 


GERMANY 

A German View of the United States 

Journal of the Royal United Service In- 
stitution, London, August.—(From an arti- 
cle by Captain Gadow, German Navy in 
Wissen und Wehr). The United States, 
who now hold the keys to the present inter- 
national situation . . . are prepared, under 
the proviso, to disarm to any desired extent. 
But do they not run the risk, if they press 
their proposals too far, of finding the whole 
world arrayed against them? The total dis- 
armament of the world might perpetuate the 
American commercial “papacy,” since total 
disarmament must remove all possible means 
of resistance. 


The “Pocket Battleship” 

Naval and Military Record, Plymouth, 
August 12.—We realize that there is noth- 
ing particularly formidable about the 
“pocket battleship”—as a battleship. The 
German designers have done wonders with- 
in their tonnage restrictions but it yet re- 
mains to be proved whether they may not 
have done rather too much. To impose a 
tremendous gun power upon a small hull is 
all very well, but to overload a floating plat- 
form is to overtax that stability which is 
so essential to good shooting. We do not 
say that the Germans have actually com- 
mitted this error, but until the new ship has 
been tested, it is altogether premature to 
assess the value of her tremendous smash- 
ing power. Suppose that, like the old Royal 
Sovereign class when they first came out, 
she rolls prodigiously in the least seaway 
under the burden of her turrets? 


ITALY 
Modern Ships in 1932 
According to the Naval and Military 
Record, Plymouth, of July 29, next year 
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Italy will have five 10,000-ton cruises 
(Trente, Trieste, Zara, Fiume, Gorizia); 
four 5,000-ton cruisers, the fastest in the 
world (Bande Nere, Colleoni, Barbiano, 
Giussano) ; destroyer flotillas, comp 
well-designed and well-trained units ( 
super destroyers of over 33 knots of the 
mine-laying type, 36 destroyers of 32 to 4 
knots, 36 torpedo boats of some 600 tons 
and 31-35 knots); in addition to 57 syh 
marines and no end of mine-laying gun 
boats. 


JAPAN 


American Book Arouses Japan 

According to an article in the Baltimore 
Sun of August 20, by K. K. Kawakami, the 
book American Black Chamber “has created 
something more than a sensation in Japan 
and may yet prove the cause, at least a 
contributing cause, of a cabinet crisis at 
Tokyo.” 

The book (reviewed in the August issue 
of the ProceepINGs) is by Herbert O. Yard- 
ley, formerly of the cryptography section 
of the War Department. The author states 
that in 1919 he was directed to break the 
Japanese diplomatic code, and that during 
the Washington conference he decoded and 
translated practically all the Japanese dis- 
patches. While the Japanese delegation were 
insisting on a 10:7 ratio, the “stolen” dis- 
patches showed that a 10:6 ratio would be 
acceptable provided the status quo of Pacific 
defenses was maintained. 

Baron Shidehara, at that time ambassador 
to the United States, is now foreign minis- 
ter. Many in Japan are holding him to blame 
for not taking steps to safeguard the code, 

An article by Wilfried Fleisher on the 
same subject; which appears in the New 
York Herald-Tribune of August 23, avers 
that the book has strengthened the hands of 
advocates of having the 1935 conference in 
Tokyo, but that 

Japanese delegates are understood, however, to 
have expressed an adverse opinion, on the gro 
that Tokyo could provide proper accommodations 
neither for the meeting nor for housing the dele 
ates. 

r It has been learned from reliable authority that 
there were other reasons why the Japanese dele- 
gates looked with disfavor upon the suggestion. 
The opinion has prevailed in certain quarters here 
that the nation which is host at such a parley is 
called upon to make the greatest sacrifices, and it 
has been felt that Japan did not obtain as ‘good a 
deal at London as she had hoped. Therefore she 
should not place herself in the position of being 
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i to make sacrifices at the next confer- 
ence, some hold. 


Building Programs 

Since the signing of the Washington 
treaty, Japan has laid down, or appro- 
riated for, 126 combatant naval vessels, 
of a total standard displacement of 329,244 
tons, and costing about 868,000,000 yen. 
These ships include 16 new cruisers, 51 de- 
stroyers, 33 submarines and the completion 
of 2 aircraft carriers. 

Her present contemplated program repre- 
sents a compromise between the Minister 
of Marines and Minister of Finance. The 
original Navy demand of 560,000,000 yen 
“ssa minimum to replace deficiencies caused 

the London treaty” was reduced to 
394,000,000 yen to be spread over a period 
from 1931-36, except that 20,000,000 will be 
deferred until 1937-38. 
The distribution is as follows: 
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tail, it is understood, it will be submitted to 
the Navy Minister and the chief of the 
Naval Staff. 

The present naval strength of 70 per cent, 
established by the London treaty, is said to 
be insufficient to meet both the offensive and 
defensive needs of Japan. Should develop- 
ments in aircraft reveal that the Pacific 
region can be conquered in the air, the 
ocean will lose to a large extent its present 
defensive value. The 70 per cent principle, 
says the account, will then be useless to 
Japan, and the new situation will require 
other defensive measures. 

Starting in July, conferences will be held 
twice a week in the Navy Ministry to dis- 
cuss details of the program. Important 
officers of the Ministry, the Naval Staff, and 
the Grand Military Council will participate. 


Prizes for Pacific Flight 
The Times, London, August 11.—A prize 





Budget—Y374 ,000 ,000 


Tenure of building program—six years; 1931-36 
Allocation for 1931—Y9 ,549 ,000 





Construction of vessels 























ete be Type of vessel Tonnage Cost total 
4 Cruisers—(mounting 6.1-inch guns) 8,500 Y103 , 200 ,000 
12 Destroyers 1,400 63 ,840 ,000 
9 Submarines; 1—1970 tons 60 ,840 ,000 
6—1300 tons 
2— 900 tons 
1 Mine Layer (to replace Aso) 5,000 10 ,000 ,000 
$ Small mine-laying boats 
*4 Torpedo (?) boats under 600 tons 
"S Mine sweepers 10 ,000 ,000 
Total Y247 ,080 ,000 
NE BE EERO TTT OC SOEEE TS Pere ee Y 81,970,000 
Modernization and improvement of capital ships. ................060-0000- 44,950 ,000 
Sevsedvavh ste thes tween taeres Y374 ,000 ,000 


Tenure of program—two years; 1937-38 


Establishment of two new air squadrons and maintenance of new squadrons.. Y 20,400,000 





* Not within the limitations of the London treaty. 


Complete Naval Parity 
Japan Advertiser, Tokyo, June 29.—Full 
tity with the United States and Great 
ritain in naval and aéronautical strength 
is being considered by the armament limita- 
tion investigation committee of the Navy 
Ministry for presentation before the League 
of Nations armament conference in Geneva 
next February, according to Nippon Dempo. 
the matter has been studied in de- 





of 100,000 yen is offered by the Imperial 
Aviation Society of Japan to the first Japa- 
nese to make a nonstop flight across the 
Pacific in a Japanese aéroplane. Refueling 
in the air would be permitted, and the offer 
remains open until the end of August, 1933. 
With a similar prize offered by the Asahi 
and $25,000 offered by Seattle a total of 
£25,000 now awaits the first Japanese to fly 
across the Pacific. 
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NAVAL NOTES 


The following notes are taken from vari- 
ous sources. 


United States 


New construction to be asked for is ex- 
pected to include another aircraft carrier 
or possibly two, two 6-inch gun cruisers, 
one with a flying deck and one without, 
four or five submarines, aircraft for these 
vessels, and possibly some additional de- 
stroyers, to cost upward of $125,000,000. 

Displacements of the newly completed 
cruisers (in treaty tons) are as follows: 
Chester 9,200 tons, Pensacola and Salt 
Lake City 9,100 tons each, Houston and 
Northampton 9,500 tons each. Increased 
armor is being considered. 

The seven cruisers now under construc- 
tion will be free of the stern-post defects 
and excessive rolling that have developed in 
cruisers lately completed. 

Funds under “Pay, Navy” will provide 
for not to exceed an average of 80,701 en- 
listed men during the fiscal year 1932. This 
includes 1,001 men on duty in naval hos- 
pitals for Veterans’ Bureau patients. The 
number on board on June 30, 1931, was 
80,863. 

A savings of about $11,000,000 will be 
effected in the reduction of the enlisted per- 
sonnel of the Navy. 

Unless special legislation is passed 270 
members of next June’s graduating class at 
the Naval Academy will have to be turned 
away without commissions. 

Twenty new seaplanes built by the Glenn 
S. Martin Company are being flown to the 
fleet air base at Coco Solo. 

The battleship Utah and the destroyers 
Kilty and Boggs are being fitted as radio- 
controlled targets. 

Trial flights of the dirigible Akron, were 
postponed when it was discovered that the 
vessel had been slightly strained by over- 
loading and repairs were necessary. 

The State Department has indicated that 
it expects all marines to be withdrawn from 
Haiti within two years. 

In the scouting force reorganization of 
the cruiser divisions, under command of 
Vice Admiral George R. Marvell, became 
effective on August 15. With the addition of 
the newly organized division 5, composed of 
10,000-ton cruisers, there are two heavy 
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and two light cruiser divisions in the seoyp 
ing force. Following is their organization: 

Division 2—Trenton (flagship of Reg 
Admiral Clarence F. Kempff), Richmond, 
Memphis, and Marblehead. 

Division 3.—Concord (flagship of Reg 
Admiral Clark H. Woodward), Cincinnag 
Milwaukee, and Omaha. 

Division 4—Northhampton (flagship of 
Rear Admiral Wat T. Cluverius), Chester, 
and Pensacola. 

Division 5—Chicago (flagship of Vie 
Admiral Marvell), Louisville, and Salt Lake 
City. 

Light Cruiser Division 3 is expected to 
base on San Diego later, after dredging has 
been done there. The area to be dredged for 
their moorings is to the north of the chan 
nel between beacons 5 and 7. 

The next concentration of the fleet wil 
be on the west coast between April 1 and 
May 13. Prior to the concentration the battle 
force will visit Hawaiian waters, leaving the 
West Coast on February 1. The scouting 
force will be in the Guantanamo-Gonaives 
area from January 9 till February 17. 

“Old Ironsides” is proving a great attrac 
tion. In New England she received an aver- 
age of 7,600 visitors a day. The first day in 
New York she had 11,849 visitors. 


Great Britain 


The Neptune and Orion, cruisers author 
ized in 1930, will be begun at the Ports 
mouth and Devonport dockyards this aw 
tumn. : 

The Truant, destroyer completed in 1919, 
is to be placed on the sale list. 

It has been approved for H.M.S. Durban 
to complete to full crew at Chatham on Sep 
tember 1 and to hoist the broad pennant of 
Captain R. H. O. Lane-Poole, O.B.E., on 
his appointment as commodore of the new 
South American Division, America and 
West Indies Station. The Durban will leave 
Sheerness on September 14 for South 
America. 

During Navy Week at the three ports— 
Devonport, Portsmouth, and Chatham—the 
number of visitors reached the huge total 
of 316,506. 

It is expected that the cruiser Leander 
will be launched at Devonport dockyard on 
September 24, in the afternoon. She was 
authorized in the 1929 Navy Estimates, but 
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was not laid down until September 8, 1930. 

The Leander is the first of a class of medium 

sized cruisers, of 7,000 tons and armed with 

6-inch guns, which will follow the standard 

Washington ships of 10,000 tons, armed 

with 8-inch guns, which were built under the 
s of 1924-26 inclusive. 

The three vessels of the 1929 program 
building in dry dock at Portsmouth—the 
Crusader and Comet, destroyers, and the 
Nightingale, mining tender—are to be 
floated out on Wednesday, September 30. 

Messrs. Vickers Armstrong signed a con- 
tract with the Portuguese government to 
supply the whole armament of the new ad- 
tions to the fleet at a cost of £900,000. 

The moving part of a turret of the Rod- 
ney and Nelson weighs 1,600 tons. 

H.M.S. Jroquois, which is accompanying 
the new German cruiser Emden to the Cocos 
Islands to find bodies of the crew of the 
former Emden, destroyed there in Novem- 
ber, 1914, and to give them proper burial, is 
the surveying ship employed on the China 
station. Recently she has been at work in the 
Malacca Straits. 

The flotilla leader Anzac has been paid 
off at Sydney from duty with the active 
squadron of the Royal Australian Navy, and 
the destroyer Tattoo, from the reserve, has 
been commissioned in her place. There is 
now only one vessel of this class in com- 
mission to provide for destroyer training in 
the commonwealth service, all the other de- 
stroyers being laid up owing to the need for 
economy. The active force includes four 
vessels, the cruisers Canberra (Com- 
modore’s ship) and Australia, the aircraft 
carrier Albatross, and the destroyer Tattoo. 

H.M.S. Malaya is ordered to recom- 
mission at Devonport on September 3 with 
a mew crew from the naval barracks for 
further service in the Second Battle Squad- 
dron. The Malaya has been acting as guard- 
ship to the Royal yacht at Cowes. 

The Mediterranean Fleet is to leave Malta 
on September 1 for independent cruises to 
poy and the Levant, lasting till October 


Quite an imposing fleet for these times 
assembled on August 8 off Corfu. The force 
— included 5 battleships, 7 cruisers, 

leaders, 30 destroyers, 3 submarines, with 
the sloop Bryony, repair ships Resource and 
Cyclops, and the hospital ship Maine, a total 
of 54 units. 
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France 

The submarine Espoir which was 
launched at Cherbourg on July 18, is the 
first of a new group of six vessels which, 
while of similar tonnage to the 17 of the 
Pascal type, are more heavily armed. The 
Espoir has one 5.5-inch gun instead of one 
3.9-inch, and a smaller gun for anti-aircraft 
purposes. Eleven torpedo tubes are fitted. 
At the beginning of this year France had 
56 submarines under construction, of which 
1 was the submarine cruiser Surcouf, of 
2,880 tons, with two 8-inch guns; 31 were 
large submarines of the Redoubtable, Pas- 
cal, and Espoir types, of from 1,379 to 1,384 
tons, mounting 3.9-inch or 5.5-inch guns; 
and the remainder were second-class vessels 
and mine layers of between 558 and 669 
tons, with 3-inch armaments. The Espoir 
was laid down in 1929. 

A new type of destroyer for France, the 
Epervier, was launched from the Lanester 
ways on August 14. The destroyer was built 
by electric welding instead of riveting and 
duralumin was used for her superstructure. 
The vessel is 2,480 tons, has 75,000 hp. en- 
gines and is expected to make 36 knots. 
She carries five 138-mm., one 750-mm., and 
four 37-mm. guns and seven torpedoes. 

The two 7,500-ton cruisers which are to 
be put on the stocks this year will show a 
complete departure from the ideas that in- 
fluenced the designing of the first 10,000- 
ton cruisers when protection was sacrificed 
to speed under the impression that they 
could keep out of range of more powerful 
ships. The change began by increasing the 
belt protection, which will be most effective 
in the Dupleix and Algérie, the last ships 
of their class. In the smaller cruisers the 
armor will be capable of resisting 155-mm. 
shells from a distance of 15,000 m. It is 
said that they will be better protected than 
foreign cruisers of similar displacement. 
They will have eight 155-mm. guns, to- 
gether with torpedo tubes, and will carry 
aircraft. 

The 6,000-ton (7,300 normal) croiseur- 
école Jeane d’Arc will leave for a round- 
the-world-cruise with some 150 enseignes de 
vaisseau on board. She is a floating school 
and laboratory, and also a bona fide fighting 
ship with a powerful long-range armament 
rather superior to that of light cruisers and 
a speed and endurance suited for ocean 
cruising duties. 
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Italy 


The gyro-stabilizer for the Italian leader 
Pigafetta was designed by Sperry Gyro- 
scope Company, Inc., and built by the West- 
inghouse Electric and Manufacturing Com- 
pany, at its South Philadelphia plant. The 
rotor weighs 38,800 pounds, is 91 inches in 
diameter, and 22 inches thick at the rim; 
its maximum speed is 1,350 r.p.m. 


Japan 

A 1,400-ton destroyer was laid down at 
Sasebo on May 14. Electric welding will 
probably be extensively employed to reduce 
weight, and should make this new destroyer 
about equivalent to the present 1,700-ton 
destroyers. This is the first of the 1931-36 
replenishment program. 

The cruiser Chitose (4,992 tons displace- 
ment), which was stricken from the Navy 
list on April 1, 1928, was sunk in Saeki Bay 
on July 19, being used as a target for the 
gunnery exercises and torpedo and bombing 
attacks of the combined fleet. The water- 
tight compartments of the Chitose had been 
specially strengthened for the occasion. 
Taken in tow by the cruiser Furutaka on the 
morning of the nineteenth, the Chitose was 
first subjected to the gunfire of the destroy- 
ers followed by submerged torpedo, attacks 
of the submarines and finally by aérial at- 
tacks by bombing planes of the fleet. The 
ship sank at 1600. 

On July 19 a serious fire broke out in the 
engineering plant of the Ominato Naval 
Station and completely destroyed the engi- 
neering plant, lumber storehouse, secondary 
battery building, and battery charging 
building. 


MERCHANT MARINE 

Various Notes 

A recent survey conducted by the Na- 
tional Council of American Shipbuilders 
shows that, at a conservative estimate, 
$75,000,000 must be spent annually for new 
merchant ships in order to maintain the 
present United States Merchant Marine. 

The Italian motor liner Victoria, recently 
placed in service in the Mediterranean, is 
the fastest motorship in the world. Her de- 
sign called for a service speed of 20.5 knots. 
On her trials a maximum speed of 23.264 
knots was reached. 

It will surprise many to learn that but 
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little over half of the merchant ships of the 
world now burn coal. The following figures 
are from Lloyd’s Register: 





1914 1931 
Per cent Per cen 
of total of total 
gross gross 
tonnage tonnage 
Sailing vessels and seagoing 
0 RR Pee 8.06 2.01 
Oil, etc., in internal-combus- 
ee 0.45 13.45 
Oil fuel for boilers .......... 2.65 28.52 
SS SS MRE US Kin seeded. 88.84 56.02 
100.00 100.00 


The shipping industry contributes $225, 
000,000 a year to the prosperity of the port 
of New York for such purposes as berth- 
ing, towing, piloting, fueling, provisioning, 
and repairing of ocean-going ships. 

The City of Hamburg, third of the Balti- 
more Line fleet of ships to be delivered from 
the yards of the Federal Shipbuilding and 
Dry Dock Company at Kearny, New Jersey, 
maintained an average of 18.32 knots in her 
recent sea trials. 

Two ships for the United Fruit Company 
have been launched at Newport News. Four 
more are building. Each will be of 11,00 
tons, and 17.5 knots. 

The Mariposa, for the Matson Line, was 
launched at Quincy in July. She displaces 
26,000 tons and is to make 20.5 knots. 

Two liners, being built by the New York 
Shipbuilding Company for the United States 
Lines, are to be of 30,000-ton displacement, 
and better than 20-knot speed. 

There is an occasional undercurrent of 
comment on Mr. Laurence Wilder’s scheme 
to convert the airplane carriers Saratoga and 
Lexington into superliners. Mr. Wilder is 
understood to have proposed to undertake 
the conversion of these ships into superlin- 
ers if he can obtain them at a very small cost 
from the Navy. The cost of conversion has 
been estimated at about $10,000,000 each. 


ENGINEERING 


The Future of Steam at Sea 

The Engineer, London, August 14.—Two 
records have been established this year by 
the marine engineers of this country. By 
attaining an overall fuel consumption of 
only 0.57 Ib. of oil per s.hp., the new 
Canadian Pacific liner Empress of Britain 
surpassed in economy every steam vessel yet 
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puilt, while H.M.S. Acheron, with a cor- 
responding figure of 0.608 Ib., has earned the 
honor of being the most economical steam 
driven warship afloat. There is nothing to 
be gained by comparing the two figures, for 
the machinery of a destroyer has to be de- 
signed to meet requirements quite different 
from those called for in the mercantile serv- 
ice. The real rivalry is between the oil en- 
ine and the steam turbine plant. 

It was fitting that the impetus to adopt 
higher steam pressures and temperatures 
should have come from the late Sir Charles 
Parsons. The King George V, which went 
into service in 1926, will rank after the Tur- 
binia and the Vespasian, as embodying the 
third great advance in the use of steam at 
sea. With a pressure of 550 Ib. and a 
temperature of 750° F., the steam condi- 
tions were more severe than in any British 
power station at the time, yet the results 
were so satisfactory that Sir Charles Par- 
sons stated that his company was quite pre- 
pared to construct turbine machinery for 
pressures up to 1,000 Ib., and saw no diffi- 
culty in the application of such pressures. 
The King George V ran with a coal con- 
sumption of 1.085 Ib. per s.hp. or 30 per 
cent better than similar vessels on the same 
service. The Duchess of Bedford, went into 
commission in 1928, and justified her de- 
signers by making a striking economy 
record, her fuel consumption being only 
0.625 lb. of oil per s.hp. for all purposes. 

Before the Duchess of Bedford was 
ordered, Mr. J. Johnson, the superintend- 
ing engineer of the Canadian Pacific line ob- 
tained prices for the construction of a 
similar vessel with oil engine machinery, and 
found the cost would have been £100,000 
more. Taking the consumption of the latter 
vessel at 0.48 Ib. against 0.63 Ib. for the 
steamer, and allowing for the higher price 
of Diesel oil as compared with fuel oil, he 
made out an overwhelming case in favor 
of steam. Even if boiler oil and Diesel oil 
were obtainable at the same price, and the 
oil engine installation could be operated with 
no charges at all for repairs, steam still was 
the more profitable proposition, besides in- 
volving less weight of machinery, including 
boilers, fuel, and feed water. Coming from 
an engineer of Mr. Johnson’s standing and 
experience, these conclusions have to be ac- 
cepted, though obviously they must not be 
Stretched to cover all kinds of ships on all 
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routes and in all trades. . . . Mechanically, 
the heavy oil engine has proved its complete 
suitability for marine work. If it is to 
lose the field it has won from steam, the 
reason will probably be found in the fact 
that its present margin of thermal superi- 
erity will become too narrow to enable it 
to retain its position. The thermal efficiency 
of an internal-combustion engine has al- 
ready reached 37 per cent, or so, and there 
seems no reason to believe that this will ever 
be materially exceeded. The only paths open 
for designers are to reduce cost and weight 
for a given power. 


Turbo-Electric Drive 

Over fifteen years ago the first marine 
turbo-electric propulsive plant was installed 
in a collier of the United States Navy. To- 
day we find that, according to the Marine 
Engineer and Motorships Builder, London, 
August: The forcible claims of turbo- 
electric propulsion for powers in excess of 
100,000 s.hp. call for separate examination, 
but in the opinion of many engineers nothing 
is more certain than the application of this 
system of propulsion to high-powered 
vessels of the future. 


The Inverted Condenser 

The Engineer, London, July 31.—Con- 
densers of the “inverted” type are built in 
two forms, according to whether single or 
double turbine exhausts have to be accom- 
modated. The principles are the same in 
each, and will be readily understood by 
reference to the section of a single-exhaust 
condenser illustrated. The steam enters by 
the central branch at the top and is guided 
directly to the bottom of the condenser by 
baffles running the whole length of the body 
between the tube plates. Only then can it 
enter the tube system, through which it 
flows upwards on each side till condensa- 
tion is complete. The water of condensa- 
tion formed on the tubes falls downward, 
and since the coldest tubes are at the top, 
the water is never cooled by coming into con- 
tact with a tube colder than itself, as is al- 
most inevitably the case with ordinary con- 
densers in which the coldest tubes are at the 
bottom. Furthermore, during the descent the 
condensate is falling through the rising 
steam current, and finally has to pass 
through the fresh incoming steam before 
reaching the outlet to the extraction pump. 
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SINGLE-EXHAUST INVERTED CONDENSER 


As a consequence, the condensate is de- 
livered at the full exhaust steam tempera- 
ture, and being extracted as far away as 
possible from any part of the shell where 
air might accumulate, it can carry away 
practically no gases in solution. The spac- 
ing of the tubes and the cross-sectional area 
of flow are diminished progressively from 
the bottom to the top of the condenser, so 
as to maintain an approximately constant 
steam velocity. 


THE LIMITATION CONFERENCE 


A dispatch from Paris in the Times, New 
York, of August 27, says that the French 
expect a delay in the Geneva conference due 
to the change of government in Great 
Britain and the elections coming next year 
in France and Germany. The envoys might 
find themselves accredited by defunct 
governments. 

According to the United States Daily, 
Washington, August 29: “Although the De- 
partment of State has not received any word 
that postponement of the 1932 world dis- 
armament conference is being considered, 
the United States will be ‘exceedingly sorry’ 
if the February session at Geneva is not 


held, William R. Castle, Jr., the Acting 
Secretary of State, stated orally August 28.” 

Times, New York, August 30.—President 
Hoover’s friends have said that he may take 
advantage of the financial straits of some 
of the highly armed nations of Europe to 
make a telling stroke for limitation of land 
armaments as well as a probable further 
curtailment of naval establishments. He 
has told friends that any possibility of an 
ultimate’ revision of war debts, if ever con- 
sidered by his administration, would be 
predicated upon a curtailment of armaments 
of the debtor nations. 


AVIATION 
New Starting Device for Aircraft Engines 


Times, New York, August 9.—The effi- 
cient starting of aircraft engines is a prob 
lem of recent solution. Not long ago the 
usual method of starting an engine was the 
swinging of the propeller by hand, and the 
picture of two mechanics with linked hands 
waiting for the word “contact” is still clear. 
Hand and electric inertia starters have been 
standard equipment for some time. The 
hand starter is usually employed with multi- 
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motor systems or on planes where the electri- 
cal energy available is required for other 
rposes. The majority of single-motor air- 

Janes carry electric inertia starters. The 
starting problem still remains far from the 
state of efficiency and simplicity where it 
ceases to be a problem, however, the Air 
Corps news letter says, and any change 
either in the standard starter or in the 
whole system of starting that promises im- 

rovement is of vital interest to the aéro- 
nautical engineer. 

A new type of aircraft engine starter was 
recently tested at the Material Division, 
of the Air Corps at Wright Field, Dayton, 
Ohio. This starter, which is of the cartridge 
type, is installed on the engine in the same 
location as the standard inertia starter. It is 
approximately 10% inches long. An adapter 
with twelve teeth on one side and three on 
the other is bolted on the standard starter 
jaw for engaging with the starter. The 
starter is of the concentric type, consisting 
of a cylinder in which a piston is pushed 
forward by the expansion of gas from a 
slow-burning powder, set off electrically 
from a ten-gauge shell. This shell is of 
paper construction, with a brass collar. The 
shaft on which the starter jaw is attached 
moves forward and turns the engine crank- 
shaft. The thrust being taken by a bearing 
in the starter, none is imposed on the en- 
gine. Rotation of the jaw is produced by 
the piston pushing together two shafts with 
right and left spiral threads, one inside the 
other. The outer shaft is also threaded with 
a spiral thread which takes the torque. 

The starter weighs nineteen pounds; the 
breech and piping four pounds. The car- 
tridges run twenty-two to the pound. A total 
weight of twenty-five pounds would be 
equivalent to forty-four starts of the engine. 
The exhaust passes out of the side of the 
fuselage through a tube, the valve being 
opened at the bottom of the piston stroke 
by the piston, and closed when the piston is 
returned to its normal position. 

The first tests, conducted on a Wasp 
1340-A engine, gave satisfactory results. 
There was no shock when the starter was 
fired or when it picked up the engine load. 
There was a delay, however, of approxi- 
mately one-half a second from the time 
the cartridge exploded until the engine 
Started turning, due to the building up of 
pressure in the space between the breech and 
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the piston, which are connected by a tube 
30 in. long. 

Later, tests were conducted in the ma- 
terial division cold chamber under tempera- 
tures as low as 20° C., to learn the reliability 
of operation under extreme weather condi- 
tions. This was a comparative test, the 
standard inertia starter being tested under 
the same conditions. A Pratt and Whitney 
GR-1680-B engine was used. The starter 
was installed and the temperature brought 
down to 50° C., and allowed to remain so 
all night in order to insure all parts of en- 
gine and starter having an even temperature. 
It was found that the cartridge-type starter 
turned the engine over at higher r.p.m. than 
the inertia starter at all temperatures down 
to 15° C. At lower temperatures it was 
necessary to increase the fuel content of the 
shell in order to turn the engine at all. The 
turn was then accomplished at a higher 
r.p.m. than with the inertia starter. 

Further tests will be made to determine 
the necessary increase of the fuel content of 
the shell for reliable operation. 


Change in British Fleet Organization 


Army, Navy and Air Force Gazette, Lon- 
don, August 6.—The Admiralty announces 
that Rear Admiral Reginald G. H. Hender- 
son, C.B., is to be appointed to a newly- 
created post of Rear Admiral Commanding 
Aircraft Carriers, to date September 21; 
and Rear Admiral F. L. Tottenham, C.B.E., 
is to be Rear Admiral Commanding Third 
Cruiser Squadron, in succession to Vice Ad- 
miral Barry Domvile, to date January 7, 
1932. 

The placing of the aircraft carriers under 
the single command of a flag officer has been 
expected for some little time. Hitherto these 
vessels have been attached individually to 
the various fleets, and at present the Cou- 
rageous and Furious belong to the Atlantic 
Fleet, the Glorious and Eagle to the Medi- 
terranean, and the Hermes to China. The 
Argus and the little Ark Royal are in re- 
serve. What effect the appointment of Rear 
Admiral Henderson will have on the disposi- 
tion of the ships remains to be seen. In one 
sense, the change is a reversion to war prac- 
tice, when Vice Admiral Sir Richard Philli- 
more was Admiral Commanding Aircraft, 
Grand Fleet, with his flag in H.M.S. Furi- 
ous, but there were then, of course, other 
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carriers operating elsewhere. Rear Admiral 
Henderson is familiar with the working of 
a modern carrier, having commanded the 
Furious from 1926 to 1928. It is expected 
that his flag will be flown in the Courageous, 
Captain C. Varyl Robinson, R.N. 


The Airship as an Airplane Carrier 


Bureau of Aéronautics, August 15.— 
Along with the development of airships, the 
Navy has for some time entertained the idea 
of extending the usefulness of airships by 
providing them with a number of airplanes. 
The problem has not been attacked from the 
standpoint of a stunt, but rather from the 
standpoint of an important aéronautical de- 
velopment. Such planes would form a cer- 
tain amount of protection for the airship 
against other planes, would increase the 
scouting range, and would permit of the 
transfer of important mail and passengers 
between the airship and ships at sea. 

The launching of airplanes. from airships 
was done several years ago both in England 
and in the United States. Back in 1919 at the 
Rockaway Naval Air Station a small air- 
plane was successfully released from a non- 
rigid airship. Somewhat later a similar 
experiment was repeated by the Army Air 
Corps and, in conjunction with the late Mr. 
Lawrence Sperry, apparatus was designed 
and built which allowed pilots to carry out 
the complete cycle of launching and recov- 
ering the airplanes. The lessons learned 
from these experiments with small airships 
and small airplanes have been applied to the 
apparatus installed on the Los Angeles. The 
Los Angeles within her limited capacity has 
demonstrated on a number of occasions the 
feasibility of operating airplanes in connec- 
tion with airships. 

In the Akron, which will shortly be de- 
livered to the Navy, greatly increased pro- 
visions for the operation of airplanes have 
been incorporated. Within the ship itself 
considerable hangar space has been provided 
for the stowage and maintenance of planes 
to be assigned. The nucleus of a heavier- 
than-air squadron is already in existence and 
further experimentations and studies are be- 
ing actively pursued in an effort to demon- 
strate with the fleet the unexploited possi- 
bilities of lighter-than-air for naval pur- 
poses. 

The gear proposed for the Akron em- 
bodies the features which have been de- 
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veloped in the Los Angeles. It cons; 
briefly, of a lattice-work structure extend} 
below the keel of the airship and carry 
at its lower end a bar which engages wi 
an overhead hook on the airplane. The pila 
maneuvers his plane from below and abaft 
this structure and endeavors to thread the 
hook on the bar in a manner similar to tha 
followed by the small boy snatching ring 
on a merry-go-round. From the point of 
view of the pilot in a plane, which fy 
contends is being flown faultlessly, the 
gyrations performed by the airship are re 
markable. 

It is hoped that single-seat planes of the 
fighter type with high performance can he 
provided for demonstration with the fleet 
next year and the bureau is now consider 
available designs in order to select one which 
will satisfactorily fulfill the anticipated re 
quirements for this new type of operation 


New Navy Aircraft Contracts 


Aviation, New York, August.—Though 
a few days previously it had been announced 
that the purchase of 135 planes would ke 
postponed, partly because of an economy 
program, but also to await the results of 
further trials of experimental patrol-boat 
models, the Navy Department opened bids 
on a group of patrol boats and aircraft er 
gines late in June. For the patrol planes 
some manufacturers offered alternative bids 
on two designs, the lower of the Glenn L. 
Martin bids—$1,354,186.94—giving a unit 
price of about $47,000 per plane without 
spares, the lowest figure received. The next 
bid by Douglas Aircraft Company, was 
$1,437,700 for 23 planes, approximately 
$50,000 each. The lowest bid offered for @ 
engines and their spares was $492,550 by the 
E. W. Bliss Company, who supply engines 
of Bristol-Jupitor design, at a unit cost of 
about $5,710 without spares. This is the first 
bid for a large quantity of engines of the 
British Bristol design submitted to the sere 
ice by the American licensee in competition 
with all-American manufacturers. One of 
two bids by Wright Aéronautical Corpora 
tion was next lowest with $523,506.85, a 
price of $6,100 for each of its Cyclone ef 
gines. Pratt & Whitney asked $538,179.%, 
or $6,200 for each Hornet engine. 

The award of a contract to Curtiss Aéro 
plane & Motor Company by the Navy De 
partment for thirty Helldiver planes at 
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235.75 has also been announced,— 
about $11,840 for each two-seater observa- 
tion machine without spares. 

The Navy Department has awarded a con- 
tract for two autogiros to the Pitcairn Air- 
craft Company,—total price, $44,076. They 
will be tested for their possibilities as naval 


observation planes. 


The Langley Field Seaplane Towing Channel 
Mechanical Engineering, August. — By 
Alexander Klemin. About sixty years 
an Englishman, William Froude, con- 
structed a basin some 300 ft. long in which 
models of surface vessels could be towed 
at speeds up to 10 miles per hour. While 
none are more conservative than those en- 
ed in marine transportation, the new 
test method introduced by Froude became 
almost immediately popular, and the towing 
basin has been widely used in England, Ger- 
many, France, and other countries with 
shipbuilding interests. The Washington 
Navy Yard has become deservedly well 
known, and at Washington all the important 
battleships and ocean liners built in the 
United States in recent years have been 
tested in model form. The Washington 
Navy Yard basin has also been widely 
used for the testing of models of seaplane 
floats and of flying-boat hulls. Unfor- 
tunately, in the Washington basin the length 
of run is such that 10 knots is the maximum 
permissible speed. Seaplanes may leave 
the water at 60 miles per hour, and a 
seaplane model tested at 10 miles per hour 
would therefore have to be built to a scale 
of (1/6) or 1:36 in order to satisfy 
Froudes law (based on the theory of dimen- 
sional similarity). The models which it is 
possible to test at the Washington Navy 
Yard have therefore been somewhat too 
small for aircraft-design requirements. It 
was recognized several years ago that the 
building of a longer and speedier channel in 
the United States was imperative. On Janu- 
ary 19, 1929, Dr. G. W. Lewis, Director of 
Research of the Committee, submitted a re- 
port to the committee advocating the con- 
struction of a suitable channel, and shortly 
thereafter an appropriation of $280,000 was 
approved for this purpose by the director of 
the budget. The design of the channel was 
entrusted to Mr. Starr Truscott, of the com- 
mittee, and by January, 1930, a contract was 
entered into for its construction. The work 
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of both design and construction has been un- 
usually rapid. The tank, as described by Mr. 
Truscott at the formal opening, embodies 
many unusual and novel features in its de- 
sign. It is 2040 ft. long, 24 ft. wide, and 
except for a short portion of its length at 
either end, 12 ft. deep. The towing carriage 
runs on pneumatic wheels, mounted on 
sturdy H-beam rails. The tank is of reén- 
forced-concrete construction. The car is of 
welded-steel-tube construction. Each wheel 
is driven by a separate motor, and pole ex- 
citation independent of armature speed per- 
mits perfect speed control. At the side of the 
tank is a wide steel tape with slots at inter- 
vals. A light beam flashes through each of 
the holes, and the passage over a hole is re- 
corded by means of a photo-electric cell, an 
amplifying system, and a recording drum. 
Thus a complete record of distance versus 
time—and hence of speed—is obtained. Lift- 
ing force, drag, and trim are recorded by 
balances similar to those employed at the 
Washington Navy Yard, and all readings are 
automatically recorded. The control of the 
motors is at a stationary control desk, but 
the carriage can be stopped by the observer 
riding on the carriage. While the observer 
need not record readings of the balances 
since these are automatic, he can make use- 
ful observations of the spray and character 
of the flow, and can also change trim of the 
model. 


The British 1931 Air Exercises 

Army, Navy and Air Force Gazette, Lon- 
don, July 30.—The air exercises of the air 
defense of Great Britain began at 6:00 P.M. 
on Monday, July 20, and ended at 9:00 a.m. 
on July 23. During that period Blueland, a 
Continental Power with a map position tact- 
fully hidden, waged war against Redland, 
formed of the southeastern corner of Eng- 
land. There was good weather throughout 
the exercise period, and it was thus possible 
to end operations forty-two hours before the 
time originally arranged. 

Mimic war can never be realistic, and the 
humanitarians of yesterday and today havea 
natural aversion from the idea of issuing 
one live round to every 999 rounds of small 
arm ammunition. That one live round in 
every thousand would liven affairs to a de- 
gree resembling reality is obvious, but, alas, 
it cannot be done. In these bombing attacks 
which this peculiarly foul Blueland intended 
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to make on a very respectable Redland one 
live bomb or two would have stirred public 
interest far beyond the dreams of Fleet 
Street. One might even have been dropped 
on the House of Commons, a bright inter- 
lude in the droning of the great political 
leaders. But no bomb dropped and none is 
better off as a result. 

No adequate report can be given of the 
exercises and their value. So much must 
necessarily be concealed and so much has not 
been done. For instance, there were no anti- 
aircraft guns in use during the operations. 
Nor had there been would the situation have 
been less confused. In days of peace this 
country cuts its armaments to the last limit, 
and because of that practice the elaborate 
scheme of air defense set up during the later 
stages of the war has vanished save for its 
central controls. Once there were 289 guns 
disposed in the London air defense area and 
nearly 400 searchlights. All of these were 
sited with great difficulty, but happily in the 
course of a war in which air attack was new. 
In the next war these figures may be multi- 
plied by ten, but there will not be the spare 
time in which to provide the “defenses” with 
their land means of defense (nor perhaps 
with the necessary expansion in air defense). 
It is an easy matter to select a point on a 
map as suitable to be a gun or light position, 
but it is quite a different matter to set up 
the gun or light station. The point which was 
green and beautiful on the map was often 
damnably arid and unsuitable when it came 
to be examined by the bright eyes of an ex- 
perienced gunner, sapper, or staff officer. 
Improvisation is splendid in the backward 
view, but it is dangerous and unhappy in its 
contemporary progress. 

Thus there is a special air of unreality in 
the recent air exercises. They were purely 
a test of aircraft attack and defense and of 
central control. From the point of view of 
the informed public there was a further dif- 
ficulty. What was seen was convincing, but 
the important part was the unseen. In air 
defense, communications play a part of the 
first importance. Air defense becomes hope- 
less when the intelligence service is bad. 
News of air attack must travel swiftly to 
the heart of control if the defense is to be 
effective. Seconds are valuable and accurate 
information is vital. Interception is a delu- 
sion if information is delayed. The enemy 
has his height and his course—the intercep- 
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tor has to find that height and that ¢ 
and the skies are wide. It is true that we gy 
assume that an attacking enemy will 
course of time and experience adopt a height 
which will lie within a fairly restricted yep 
tical zone (one speaks of war and not gf 
peace conditions and peace freedom frog 
risk), but that restricted zone is stead 
widening in horizontal area. Therefore swift 
information is of far greater importang 
than it was fourteen, thirteen, and twely 
years ago. The efficiency of this supply of 
information during the recent exercises cap. 
not be gauged as, naturally, no informatigg 
is circulated on that point. Therefore in con. 
sidering the exercises we must remember 
that no A.A. guns were employed, that the 
searchlights in use were possibly only a 
fiftieth of those which would be in employ. 
ment in the early stages of real war, that 
there is no information as to the effici 
in the machinery of control, that there js 
nothing to show how well or badly the Ob 
server Corps did its work, and, finally, that 
the attacking enemy did not begin its work 
from well-defined foreign stations with the 
lack of meteorological information which at 
tends a general tribal conflict. 

Therefore it may be assumed that the on 
looker in this case sees the lesser part of the 
game, and that those inside alone can read 
the lessons. External criticism is hand- 
capped by lack of knowledge, and there is no 
use in childish surmise. There is one insolu- 
ble question, and that is the effect of the 
attacker and defender of the fights in which 
they were engaged. It is one thing to pro 
ceed over London and drop imaginary 
bombs after having waged imaginary wat 
fare against other pilots. It is quite a differ 
ent matter to pass through an individual hell 
in which every bullet has a threat and every 
shell an airquake, small or great, and then 
to bomb Mr. Ramsay MacDonald’s resi- 
dence with a proper precision. In this psy- 
chological matter the defender has the a¢ 
vantage. 

During the exercises 24 bands of daylight 
raiders penetrated the defenses, and by night 
68 single bombers got to their destined tat 
gets. Of the day raiders 20 were intercepted 
on the way in or the way out (but mostly 
on the way out, which might not be the case 
in real war). Of the night raiders 39 were 
intercepted. Remember once again that no 
guns were firing and there was nothing to 
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help in restricting the raiders to a vertically 
narrow zone. The wraiths of 54 tons of high 
explosive and 1.5 tons of incendiary bombs 
were dropped. Eighty-four attacking bomb- 
ers were destroyed in combat, as also were 
69 of the defending fighters. And that tale 
would have provided a pleasant week for 
London in actual war. 


Dependability in Aircraft Propellers 

U. S. Air Service, Washington, D.C., 
August—By Raycroft Walsh, President 
Hamilton-Standard Propeller Corporation. 
The element which stands by itself in im- 

rtance in propeller manufacture is de- 
pendability. The virtue must be possessed in 
the highest degree by not only each differ- 
ent design of propeller, but the processes of 
manufacture must be so controlled as to re- 
produce this quality unimpaired in each and 
every propeller manufactured to these de- 
signs on a production basis. 

This dependability is secured only by care- 
ful designing resulting in the most intelli- 
gent compromise between the conflicting re- 
quirements of strength and lightness. Cor- 
rect theory alone is not sufficient—extensive 
practical experience is also required, as is 
well illustrated by the fact that in certain 
instances what are now recognized as de- 
fects in early designs remained undiscovered 
until after two or three years’ flight service. 

Although pilots today give very little 
thought to their propellers, it takes only a 
remote possibility of failure to make their 
concern acute. No propeller about which 
there is question as to its dependability can 
possibly succeed, no matter what other 
merits of efficiency, lightness, or cheapness 
it may possess. The enlightened self-interest 
of the manufacturer dictates that all new 
types of propellers receive exhaustive test 
before placing them on the market. The 
position of the manufacture who acted too 
hastily and sold some hundreds of propel- 
lers before hidden defects appeared after 
say 1,000 hours of flight service, would be 
most unenviable. The position of an airplane 
manufacturer who had standardized on an 
inadequately tested propeller would be 
equally bad. 

Considering the rigorous schedule of tests 
which are now considered necessary for all 
new propeller developments, one is im- 
pressed with the faith and optimism of the 
pioneering efforts which made available to 
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the world the present standard types of light 
alloy metal propellers. In the case of the old 
wooden types of propellers, a whirl test 
only, and to only 50 per cent overload, was 
considered ample. During the early history 
of the metal propeller the overload require- 
ments were increased to 100 per cent, but 
engine tests were few indeed. 

Today the whirl test is only one part of 
the story and yet it has advanced to the 
point where new types of propellers are re- 
quired to withstand 300 per cent of their 
normal power rating on whirl test in order 
to be considered satisfactory. The art of pro- 
peller design has so far advanced that few 
propellers designed by competent engineers 
fail on whirl test. In our own experience, the 
first propeller manufactured to an entirely 
new design and involving a new blade ma- 
terial, withstood over 600 per cent overhead 
on whirl test. 

Present thought is that whirl tests ade- 
quately test the outer parts of the blade as 
regard strength to resist the centrifugal and 
bending stresses, and serve as a check on 
any tendency to “flutter” as the result of 
improper design. It is now recognized, how- 
ever, that the inner portions of the blade are 
not checked by the whirl test sufficiently to 
insure safety under all conditions of flight 
operation. The hammer-like impulses from 
an internal-combustion motor set up destruc- 
tive vibrations possibly leading to fatigue 
failures, which are not duplicated in the 
whirl test. For this reason it is now common 
practice to give all new designs an engine 
test of approximately fifty hours at full 
power rating. Since this test is normally run 
on a special stand which is very much more 
rigid than the airplane engine mount, a suc- 
cessful passing of both the whirl and engine 
tests enables the propeller to be put into 
flight service with every confidence. 

To secure the advantages of propeller en- 
gine tests more economically and under con- 
ditions permitting better control, we have 
recently designed and installed a special ma- 
chine to simulate and accentuate these 
destructive power impulses on test prapel- 
lers. Calibration tests of this machine will be 
under way shortly and we hope to be able 
soon to secure data which will result in still 
greater propeller dependability. 

Early in the year we found out that a 
considerable number of our present standard 
type propellers had been flown for more 
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than 2,500 hours in commercial service. 
Through the cooperation of the transport 
operators and the material division at 
Wright Field, exhaustive tests are being 
made on three or four of these propellers 
to ascertain whether or not there had been 
any loss in strength due to this long use. 
While the tests are as yet incomplete, the re- 
sults so far have indicated no loss in 
strength. All of these propellers have suc- 
cessfully passed a ten-hour whirl test at 300 
per cent of their normal power rating. 


Compression Ignition Engines 


Aeroplane, July 29.—(By Andrew Swan, 
B.Sc., A.M.1.C.E.). Much has been written 
about the relative merits for aircraft of the 
heavy oil compression ignition engine and 
the petrol engine, and the interest in the 
development of the former has been main- 
tained because of the advantage it has in 
using cheap fuel at low fuel consumptions 
and in the reduction of fire risk. These are 
the chief advantages. Of less importance, 
but still advantageous, is the elimination of 
electric ignition in the compression ignition 
engine. The problem of bonding and screen- 
ing against interference of wireless trans- 
mission and reception thus disappears. 

The important and sericus disadvantage 
of this engine for aircraft as now devel- 
oped is that it is still much heavier than 
the petrol engine for equal power output. 
Another disadvantage is that... it is a 
matter of some difficulty to burn the fuel 
at high powers so that the exhaust is clear 
and leaves no trail of smoke. 

As to reliability, there should eventually 
be little to choose between the two engines 
as it is a matter of continued development 
to produce fuel pumps and fuel valves giv- 
ing equal service to the well-developed ac- 
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cessories they replace on the petrol enging 
The heavy oil engine is subjected to hi 
maximum pressures because of the hj 
compression ratio used, but there is nothj 
in this factor which cannot be foreseen a 
allowed for, although it may cause a small 
increase in weight. 

On the other hand it is subjected to a 
lower temperature during the working cycle 
and this makes conditions easier for the 
cylinder heads, pistons, and valve gear, ,.. 
On a long flight the fuel carried is much 
heavier than the engine weight, and may 
cause the combined weight of fuel and en- 
gine in the heavy oil-engined aircraft to be- 
come less than that of the petrol-engined 
aircraft. ... It appears to be necessary to 
have a surplus of air over that required 
for complete combustion of the fuel, unless 
wastage is to occur, and further additions 
of fuel do not increase the power output 
proportionately. This effect is shown in the 
table below, where some results got from 
the R.A.E. single cylinder are given. These 
figures show the very appreciable increase 
in consumption per horsepower hour as 
the fuel charge is increased and the excess 
air incidentally reduced. 


I.M.E.P. Consumption Excess Air RPM 
lb./sq. inch Ib/ihp. hour percent ~~~" 
78 30 173 1000 
106 32 89 1000 
134 36 31 1000 


LL “np mae ee eo ana nre 2 aes 


As regards the injection system itself, 
great precision of operation is necessary, 
particularly in the admission and cut-off of 
the fuel charge. This is especially essential : 
when the engine is running light, otherwise 
the fuel charge to each cylinder may vary 
so much that not only irregular running oc- 
curs, but actual cut-out may result, due to 
practically no charge being delivered in 
some cases. 
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From Aucust 3 To SEPTEMBER 3 


PREPARED BY PROFESSOR ALLAN WEstTcoTT, U. S. NavaL ACADEMY 


GREAT BRITAIN 


New MINistry To FAceE Crisis.—Con- 
fronted by an impending financial crisis 
such as Germany passed through in the pre- 
ceding month, and confronted also by the 
unwillingness of both foreign and home 
financial leaders to trust its guidance in such 
an emergency, the British Labor govern- 
ment resigned on August 19 and was suc- 
ceeded by a codperation ministry organized 
by Premier MacDonald from the leaders of 
all three parties. The specific point on which 
the Labor cabinet went to pieces was its 
refusal by a vote of 12 to 8 to grant the 
demand of Premier MacDonald and Chan- 
cellor of the Exchequer Snowden for a 10 
per cent reduction in unemployment insur- 
ance, one of a program of urgent measures 
for balancing the budget and reducing na- 
tional expenditures. 

In assuming the task of heading the emer- 
gency government, Premier MacDonald 
courageously sacrificed his life-long adher- 
ence to the Labor party organization. In the 
new ministry he was joined, however, by 
three of his former colleagues, Chancellor 
of the Exchequer Philip Snowden and Lord 
Chancellor Sankey, who retained their 
former posts, and E. H. Thomas, who be- 
came Secretary for Dominions and Colo- 
nies. The cabinet of ten was completed by 
two Liberals and four Conservatives. Stan- 
ley Baldwin, head of the Conservative party, 
was made President of the Council, which, 
involving no administrative duties, left him 
free to share the Premier’s duties in Parlia- 
ment and in the India Conference. The 
Marquis of Reading (Liberal) became 
Secretary of State for Foreign Affairs. Sir 
Austen Chamberlain, former Conservative 
Foreign Minister, was made First Lord of 


the Admiralty, but without a seat in the 
cabinet. The ministry thus organized was 
avowedly a temporary affair in which party 
policies were dropped in order to put 
through the reforms urgently necessary to 
bolster up British credit and save the pound 
sterling from a disastrous decline. Once 
these measures have been accomplished, 
party lines will be resumed, with every 
prospect of a parliamentary election be- 
fore the end of the year. 

The first task of the new cabinet was 
to prepare the reform measures to be sub- 
mitted to Parliament upon its opening on 
September 8. Before the close of August 
it was announced that there would be a 10 
per cent reduction in unemployment dole— 
justified by a 11% per cent decline in living 
costs—and a cut in the salaries of civil em- 
ployees bringing an annual saving of 
$4,000,000. Other measures were expected 
to follow the recommendations of the Gov- 
ernment Economy Commission appointed 
last spring, which called for a slash of 
nearly $500,000,000 in the budget by (1) 
a 20 per cent reduction of the dole; (2) 
reduction of salaries of teachers, police, and 
enlisted men in the Army and Navy; (3) a 
cut of 50 per cent in grants for education 
and research; (4) a saving of $40,000,000 
in expenditures on roads; (5) the sale or 
scrapping of the R-100 and limitation of 
other aircraft expenditures to $100,000. 


Spiit oF Lasor Party.—Following the 
break-up of the Labor government, Ram- 
say MacDonald and his adherents were re- 
nounced by the Labor party for their al- 
leged sacrifice of the interests of labor at 
the dictation of the capitalistic classes. Se- 
lected as new leader of the party, former 
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Foreign Minister Arthur Henderson will 
control the votes of at least the 110 trades 
union members in the present House of 
Commons, with as many other Labor votes 
as can be gathered into the new opposition. 
A manifesto of the party, issued soon after 
the cabinet change, declared that the emer- 
gency could have been met, not by “de- 
pleting the slender means of the poor,” but 
“by mobilizing the country’s foreign invest- 
ments, by temporary suspension of the 
sinking fund, by taxing fixed-interest-bear- 
ing securities and other unearned income 
which has benefited by the fall of prices, 
and by measures to reduce the burden of 
war debts.” 


EMERGENCY FINANCE MEAsuREs.— 
Though the Labor government had had 
warnings from its own Chancellor of the 
Exchequer and from responsible financial 
sources, the August crisis in England came 
with unexpected suddenness to the general 
public. Through the first weeks of the 
month there was a steady drain on British 
gold reserves, with a consequent exhaustion 
of a large part of the $243,000,000 credit— 
the first since 1925—granted to the Bank of 
England by the Bank of France and the 
Federal Reserve Bank of New York. With 
the change of ministries came a quick re- 
newal of financial confidence. On August 
28 it was annownced that a one-year credit 
of $400,000,000 had been placed at the dis- 
posal of the British government, supplied 
in equal parts by private banking interests 
in the United States and France. The 
American share in this loan came from a 
nation-wide group of 110 banks, while the 
French portion took the form of a 
$100,000,000 banking credit and also 
$100,000,000 from the sale in France of 
British Treasury bonds bearing 414 per cent 
interest. It was subsequently reported that 
British-owned foreign securities amounting 
to $500,000,000 had been provided to the 
government by London insurance compa- 
nies and large investment houses to serve as 
security for the loan. 


GanpHt Comes To Lonpon.—After 
much jockeying for concessions from the 
British government in India, Mahatma 
Gandhi at the last moment decided to at- 
tend the September conference in London 
and sailed from Bombay on August 29. For 


U. S. Naval Institute Proceedings 


[ OcTOBER 


several weeks Gandhi had stipulated that 
the government must submit to an impartial 
tribunal the innumerable complaints of 
governmental violations of the Delhi truce 
but he was finally satisfied by an interview 
with the present viceroy, Lord Willingdon, 
who promised an investigation of alleged 
excesses of tax collectors and attention to 
other grievances. It was expected that the 
first meeting of the federal structures com- 
mittee, which will work out a new scheme 
of federal organization, would be postponed 
a fortnight from September 5 to permit the 
Mahatma’s participation. The minorities 
committee was scheduled to begin its work 
on September 26. On both this and the fed- 
eral structures committee the Moslem ele- 
ment in the Indian delegations has been con- 
siderably increased. 


INTERNATIONAL AGREEMENTS 


REPORT ON GERMAN FINANCES,—The in- 
ternational bankers’ committee, appointed 
to consider financial relief for Germany and 
headed by Albert H. Wiggin of the Chase 
National Bank of New York, issued its final 
report on August 19, the salient points in 
which were: (1) an announcement that for- 
eign banking interests had consented to a 
six-month extension of Germany’s existing 
short-term credits amounting to about 
$1,200,000,000; and (2) a somewhat 
vaguely worded but nevertheless easily in- 
terpreted appeal for a new attack on the 
reparations problem. This appeared in the 
conclusion of the report, “urging most 
earnestly upon all governments coneerned 
that they lose no time in taking necessary 
measures for bringing about such conditions 
as will allow financial operations to bring 
Germany, and thereby the rest of the world, 
sorely needed assisiance.” 

A consortium of foreign bankers repre- 
senting Germany’s short-term creditors met 
at Basle concomitantly with the Wiggin 
committee and reached the agreement noted 
above. Germany also received assurance that 
the ninety-day credit of $100,000,000 
granted by foreign banks during the crisis 
would be renewed for another three months. 

Most of the Wiggin report was devoted 
to a study of Germany’s financial future. It 
was shown that she could hardly expect 
to reduce her foreign debts in the near 
future, either by sale of her own foreign 
holdings, or by an intensive campaign to 
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reduce imports and increase exports, which 
would cause trouble abroad as well as in 
Germany. Under present political conditions 
the negotiation of long-term credits was 
also declared impossible. The work of the 
London conference was described as “not 
4 solution but a means of gaining time.” 
Hence the urgent final call for action by the 
debtor powers. In view of the exigency of 
the situation it was held certain that a new 
international debt conference must take 
place within the period of the Hoover 
moratorium year. 


MoraTorIumM ARRANGEMENTS Com- 
pLeTeD.—On August 11 financial experts 
representing Germany, Trance, Italy, Japan, 
and Great Britain, with Ambassador Hugh 
Gibson as American observer, completed 
and signed the formal protocol for codrdi- 
nating the Hoover moratorium with the 
Young plan. According to the protocol the 
suspended payments will be repaid in ten 
equal annual installments beginning July 1, 
1933, with interest at a rate not exceeding 
3 per cent. 


Arms Partey Detay PossiBte.—With 
the fall of the British Labor ministry and 
the withdrawal from the foreign office of 
Arthur Henderson, president-designate of 
the February arms conference, newspaper 
writers in France again expressed the view 
that the arms conference should be post- 
poned because of the troubled political con- 
ditions in many of the chief nations con- 
cerned. While no nation will be quick to 
raise the question, it is felt that the matter 
is certain to be considered during the 
League sessions at Geneva. Meantime René 
Massigli, French naval negotiator, and Au- 
gusto Rosso, Italian expert, were still at 
work in Paris seeking a solution of Franco- 
Italian naval difficulties which would clear 
the way for the conference. 


Franco-Soviet NeGoTIATions.—Success 
of the Franco-Soviet commercial agree- 
ment, which has been under discussion at 
Paris during the past summer, is now ap- 
parently made dependent on the negotiation 
of a non-aggression and arbitration pact, 
which Russia wishes as an accompaniment 
of the commercial treaty. Negotiations 
along both lines will be reopened in Paris 
in October. France, it is understood, is will- 
ing to make a non-aggression agreement 
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such as the Soviet government desires, but 
only on condition that similar arrangements 
are reached between Russia and her im- 
mediate western neighbors, especially Po- 
land. The Soviet government proposed 
such a treaty to Poland in 1926, but little or 
no progress has since been made. 


EUROPEAN POLITICS 


Goop WILL VIsITs oF PREMIERS.—Some 
further progress was made toward cordial 
relations between the chief European gov- 
ernments by a continuation in August of the 
courtesy visits of premiers and ministers to 
foreign capitals. Following close upon the 
visits of Premier MacDonald and Arthur 
Henderson, as well as U. S. Secretary of 
State Stimson, in Berlin, Chancellor Bruen- 
ing and Foreign Minister Curtius left Ger- 
many early in August for a two days’ stay 
in Rome. While there was an odd aspect 
to this approach of democratic-socialist 
politicians to the stronghold of Fascism, the 
conversations with Premier Mussolini and 
subsequent calls at the Vatican passed off 
quietly, and there were reports of mutual 
commercial concessions for exchange of 
Italian fruit and German coal. There was 
some talk also of the coming arms confer- 
ence, where the two nations may be ex- 
pected to work together. The visit of Pre- 
mier Laval of France to Berlin was post- 
poned until after the League meetings in 
September. 


ITaLo-VATICAN AccorD NEARER.—While 
official relations between Italy and the Vati- 
can were still interrupted, unofficial media- 
tion in August appeared to have opened the 
way for a compromise settlement of the 
present differences. It was announced from 
Rome that Premier Mussolini would soon 
pay his long-deferred visit to the Pope, and 
that an accord would be reached permitting 
a re-opening of the 15,000 Catholic Action 
Clubs, with stricter limitation of their ac- 
tivities to the religious field. Participation 
of the church in the training of youth would 
be increased by the appointment of chap- 
lains in Fascist organizations. 


CaTALONIAN AUTONOMY.—The demand 
for autonomous government in the Catalon- 
ian provinces of Spain was strengthened by 
a plebiscite on August 2 in which between 
80 and 90 per cent of the voters in the four 
























































St ATPL PI Ys matty 


1430 U. S. Naval Institute Proceedings 


provinces cast their ballots and all but one- 
fourth of one per cent favored the draft 
proposals for autonomy adopted by the 
Catalonian generalidad. According to these 
proposals, Catalonia would have her own 
flag, official language, civil and criminal 
code, police and taxation system, while the 
federal government would retain control of 
foreign affairs, army and navy, tariffs, 
monetary system, posts, and communica- 
tions. The policy of the Cortes in dealing 
with Catalonia, however, is limited by the 
fact that whatever is granted to her will 
encourage the movement for self-govern- 
ment which is apparently growing in the 
Basque provinces, Galicia, and other parts 
of Spain. 


PRUSSIAN PLEBISCITE STRENGTHENS 
GOVERNMENT.—Another of the many Na- 
tionalist attacks on the present coalition of 
center parties which govern Prussia and 
the German Reich went to pieces in August 
when the plebiscite for a dissolution of 
Prussian Diet as unrepresentative of public 
opinion failed to secure the necessary vote. 
The bill for the plebiscite was put through 
the Diet by a combination of Nationalist 
and_Communists. Against the success of the 
plebiscite itself both Premier Braun of 
Prussia and the federal government took 
drastic measures, forcing all papers to print 
a manifesto against it on their front pages, 
without comment. Supporters of the gov- 
ernment were urged to stay away from the 
polls. While a favorable vote of 50 per 
cent of the total electorate was necessary to 
win the plebiscite, only about 37 per cent 
cast their ballots. With its failure Chancel- 
lor Bruening could breathe more freely, for 
since Prussia is two-thirds of Germany, a 
Nationalist victory there would have had 
an immediate reaction in the Reich. 


SHort-Livep Lisson Revott.—Another 
abortive revolt against the dictatorship of 
Antonio Carmona in Portugal occurred on 
August 26-27, when military bodies in Lis- 
bon declared against the government but 
were soon overpowered and their leaders 
put under arrest. Casualties were reported 
as 55 killed and over 100 wounded. The re- 
volt was said to have been long and carefully 
planned, and its quick suppression was an 
evidence of the strength of the dictatorship, 
the bulk of the Army remaining loyal. Presi- 
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dent Carmona has governed with dictator 
powers since 1926, but at the time of the 
present uprising he was planning to hoff 
elections preliminary to a return to a parlg 
mentary régime. 


LATIN AMERICA 


Cusan Revo_t Broken.—The wide 
spread opposition to the dictatorial rule g 
President Gerardo Machado in Cuba cay 
to a head during August in a military » 
rising, which failed before the end of th 
month with the capture of its chief leader 
The success of the government in putting 
down the rebellion, at an estimated cost of 
only $150,000, was apparently due to th 
well equipped government army of 12,00) 
the apathy of the general public, and th 
new military highway from one end of th 
island to the other which facilitated th 
movement of troops and prevented the com 
tinuance of guerrilla warfare such as hay 
characterized Cuban uprisings in the past 
Leaders of the rebellion, including former 
President Menocal, Colonel Carlos Mer 
dieta, and Dr. Mendez Penata, left Havam 
early in August for western Cuba and safely 
landed there, but were captured on August 
14 on the coast of Pinar del Rio proving 
and soon safely lodged in Cabanas fortress, 
This broke the backbone of the revolt 
There were numerous subsequent skit 
mishes, however, chiefly in the provinces 
near Havana, and what was described as the 
biggest fight since Cuban independence oc 
curred at Jibara, Oriente province, om 
August 19-20. Here a vessel from th 
American coast had landed large supplies 
of munitions and a body of some 200 o 
300 rebels were preparing to get them into 
the interior, when they were surrounded ly 
government troops in much larger numbers 
Artillery and American trained aviation fe 
cilitated the government success. 

The grievances of the anti-government 
elements in Cuba are that, although Pres 
dent Machado was elected in 1925 on a nor 
reélection platform, he engineered himself 
in 1929 into a second term extended to six 
years; that he has subjected Cuba to heavy 
taxation and great expenditures, spent 
largely on building up the Army; and that by 
press-gagging and police surveillance he has 
sought to put down all freedom of opinion. 
The University of Havana has been closed 
for more than a year, as well as higher 
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schools throughout the island. Though the 
present revolt is ended, future peace will 
on Machado’s sincerity in carrying 

out the constitutional and electoral reforms 
ised just before it was started. At that 
fime a combination of the Liberal and 
Popular parties was formed to support the 
administration in such a program, “includ- 
without fail presidential elections in 


1932.” 


Ecuapor CHANGES PreEsIDENTS.—Fol- 
lowing indications cf mutiny in the Army, 
President Isidro Ayora of Ecuador resigned 
with his cabinet on August 24 and was suc- 
ceeded by Colonel Luis Larrea Alba as tem- 
porary president. The antagonism toward 
the Ayora government appeared to be con- 
fined largely to the Army, and the change of 
governments was brought about without 
fighting. 

FAR EAST 

Revoct ENDED In NortH Cuina.—The 
sudden failure in early August of General 
Shi Yu-san’s revolt in northern China, with 
the capture of his supplies by Manchurian 
troops, was attributed chiefly to the fact 
that he was left in the lurch by his prospec- 
tive allies, Generals Feng Yu-hsiang and 
Yen Hsi-chan. The latter, former governor 
of Shansi province who went into exile at 
Dairen, returned in August after Shi Yu- 
san’s downfall, but apparently found condi- 
tions unfavorable for a new military ad- 
venture, for he soon returned to Dairen. 
Reports had it that Marshal Chang Sueh- 
liang, Manchurian leader in league with 
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Nanking, had forestalled his hopes of or- 
ganizing a large military force by giving 
some of his former generals control in 
southern Hopei. 


SINo-JAPANESE RELATIONS.—Though 
there has been no change in the concilia- 
tory policy of Japan toward the Nanking 
government in China, reports from Man- 
churia indicate steadily increasing friction 
between Chinese and Japanese in the prov- 
ince, and a feeling on the part of the Japa- 
nese that the Wakatsuki government should 
abandon its present policy and take aggres- 
sive action to safeguard the Japanese in- 
terests. 

At the close of August Foreign Minister 
Wang of Nanking sent a third note to 
Japan regarding the murder of Chinese in 
Korean riots, again calling for an indem- 
nity and adding a demand for an apology. 
Japan has already expressed regret, and is 
willing to supply financial relief for rela- 
tives of the victims, but holds that pay- 
ment of an idemnity for such an outbreak is 
not called for under international law. 


DEATH OF EX-PREMIER HAMAGUCHI.— 
The death of former premier Hamaguchi of 
Japan occurred at Tokio on August 26. Mr. 
Hamaguchi was prime minister from July, 
1929, to November, 1930, during the period 
of the London Naval Conference, and was 
chiefly instrumental in securing Japanese 
ratification of the naval treaty. He never 
fully recovered from the wound inflicted by 
an assassin in November of last year. 
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THE BYNG PAPERS, Volume II. Edited 
by Brian Tunstall. Printed for the Navy 
Records Society, London: Clowes & 
Sons, 1931, 17s. 


REVIEWED BY LIEUTENANT COMMANDER 
Forrest SHERMAN, U. S. Navy 


This second volume is devoted to the op- 
erations conducted by Admiral Sir George 
Byng in the years 1708-09, the first volume 
having covered his activities up to his ad- 
vancement to the rank of Admiral of the 
Blue on January 26, 1708. It is the latest of 
sixty-four volumes of source records of 
British naval history, printed during the 
period 1894-1931. It includes not only selec- 
tions from the original papers but also very 
complete historical summaries which serve 
as introductory notes and furnish excellent 
backgrounds for each section of the cor- 
respondence. 

Byng commanded the British fleet which 
prevented the attempted Franco-Jacobite in- 
vasion of Scotland in the spring of 1708. 
The French fleet of twenty-six ships under 
Fourbin, carrying the pretender and a force 
of 5,000 troops of mixed nationalities, left 
Dunkirk on March 6, taking advantage of 
a northeasterly gale which drove Byng’s 
blockading fleet back to the Downs. Byng 
moved north promptly with the greater part 
of his fleet and on the morning of March 
13 sighted Fourbin off the Isle of May at 
the entrance to the Firth of Forth. An in- 
conclusive action in chase ensued and Four- 
bin reéntered Dunkirk on March 25 minus 
a few of his ships. 

Although he had prevented the invasion, 
the general disappointment over the lack 





of a decisive action resulted in criticism of 
Byng. The papers include a number of docu- 
ments in connection with his conduct of the 
campaign. The criticism seems to have cen- 
tered on his failure to adopt suggestions to 
block the entrances to Dunkirk by sinking 
ships in the fairway and his failure to bring 
the French fleet to action. The editor of 
the papers in support of Byng cites the dif- 
ficulties experienced with tides in the Zee- 
brugge raid in the last war. Our own sery- 
ice experimented at length with blocking 
harbors by sinking ships at Charleston dur- 
ing the Civil War and later at Santiago. 
Our experience seems to support Byng’s 
views as to its futility. 

The escape of the French fleet is shown 
by the papers to have been due to the clean 
condition of its bottoms as compared with 
the foul condition of the British ships after 
being hastily assembled for a winter block- 
ade of Dunkirk. Although not mentioned 
in this volume, there was also another fac- 
tor. The French ships were immeasurably 
better sailers at that time. Charnock’s Mar- 
ine Architecture cites this particular action 
to prove the speed difference, pointing out 
that the loss sustained by the French on 
this occasion was confined entirely to ships 
which had once been in the possession of 
and had been built by the English them- 
selves. 

In May, 1708, Byng received orders to 
establish what was to become one of 
fundamental features of British naval 
strategy—the Western Squadron charged 
with the blockade of Brest and the protec 
tion of trade in the great focal area at the 
mouth of the channel. 
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In July, 1708, Byng received orders 
‘ned by Queen Anne to land a force of 
7800 troops under General Erle on the 
coast of Picardy, to codperate with the Duke 
of Marlborough’s projected advance. The 
troops were embarked but the summer wore 
on with delays and changes of orders, ap- 
tly due to difficulties between Marl- 

bo and the Prince Eugene. Meanwhile 
numerous councils of war debated the prac- 
ticability of landing at various points. On 
August 11, the fleet stood into the bay of 
La Hogue to land troops but, on seeing a 
strong force prepared to resist the landing, 
the five senior land officers held a council 
and yoted not to land. Councils of war were 
the greatest obstacle to successful opera- 
tions in those days. Their routine result 
seems to have been a thorough exposition of 
difficulties followed by a decision to post- 

e action. 

In October, Byng was ordered to relieve 
the commander in chief in the Mediter- 
ranean and was instructed to exploit the 
capture of Port Mahon by inaugurating a 
permanent naval control over the western 
Mediterranean. En route to his new station 
with a large force of ships, he landed the 
queen of Portugal at Lisbon. The operations 
in the Mediterranean were not particularly 
colorful, due to lack of organized naval op- 
position. They were nevertheless highly im- 
portant, as they consisted of measures to pro- 
tect allied commerce, render subsidiary serv- 
ices to the military forces, and most im- 
portant of all to cut off the enemy food sup- 
plies—economic pressure of a very direct 
sort. 

The French were feeling the economic 
results of the war, their agriculture being 
disorganized and their imports restricted. 
Both sides were dependent to a great degree 
on food obtained by sea, particularly corn 
from Barbary and the Levant. We, there- 
fore, find that Byng’s instructions to Whit- 
aker when he left the Mediterranean were 
in part: 

And whereas in the greatest straits and difficul- 
ties that France at present labors under in its 
= which border upon the Mediterranean 
or want of corn, the intercepting or destroying 
the commerce, which they drive for grain up the 
Levant and on the coast of Barbary, would be of 
the utmost advantage to the public interest, you 
are, pursuant to her Majesty’s pleasure signified to 
me by my Lord Sunderland, to have a particular 

to that service. 


In addition to the correspondence bear- 
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ing on operations, there are a number of 
interesting and, sometimes, amusing letters 
concerning administration. Captain Hartnoll 
of the Restoration complains to the Ad- 
miral that Lieutenant Parry publicly calls 
him “Old Rascal, Villain, Scoundrel, and all 
the Billingsgate language could be thought 
of.” A court-martial accordingly dismisses 
Mr. Parry from his employment. 

Another document, interesting because of 
its striking similarity to similar letters of 
the present day, is a letter from the lord 
high admiral of Great Britain authorizing 
Byng to convene courts-martial and “to 
cause such due sentences to be executed ac- 
cordingly, excepting that while you shall 
be in the narrow seas you do not execute 
any sentence of death excepting in case of 
mutiny.” 


AIRCRAFT RADIO. By Lieutenant My- 
ron F, Eddy, U. S. Navy (Retired). New 
York: The Ronald Press Co. 1931. $4.50. 

REVIEWED BY LIEUTENANT A. P, MULLINIX, 
U. S. Navy 


A large number of books dealing with 
radio in its various phases have been writ- 
ten during the last twenty-five or thirty 
years, but Lieutenant Eddy has produced 
the first work which treats the general sub- 
ject of radio solely from the standpoint of 
its applications to communication with and 
between aircraft in flight. 

His book, Aircraft Radio, is well planned 
and logically arranged, being broadly divided 
into three parts: first, several chapters ex- 
plaining some of the more important funda- 
mentals of electricity which find more or 
less direct usage in radio; second, a section 
containing specific applications of these 
fundamentals to aircraft radio-telegraph and 
radio-telephone sets; and, third, a chapter 
including some of the more useful statutes 
and regulations governing radio communica- 
tion with aircraft. An appendix is added in 
which is given the symbols found in the 
usual diagrammatic representations of radio 
apparatus, as well as a collection of defini- 
tions peculiar to this field. , 

Chapter 1 of the book is entitled a “Brief 
History and Present Status” of the develop- 
ment of, and the tools used in, aircraft radio 
communication. Here we find the author fol- 
lowing the history of communication by 
radio between airships from the first at- 
tempts in 1912, through the war and post- 
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war periods up to the present time. He ap- 
propriately closes this chapter with a look 
into the possibilities of further advances of 
design in the future. 

Chapters 2 and 3 present a very brief dis- 
cussion of the fundamentals of electricity 
and the applications of these principles to 
the science of radio communication. In these 
chapters several more or less obvious errors 
may be found but in general this section pre- 
sents a fairly comprehensive summary of the 
important points involved. Quoting the 
words of the author, found in the intro- 
duction: “Chapters 2, 3, and 4, should be 
absorbed by careful study before continuing 
on to the more specialized information that 
follows .. . this applies particularly to stu- 
dents who have had no previous instruction 
in elementary electricity: they will probably 
need some more complete text. .. .” With 
this latter statement the reviewer heartily 
concurs ; it is difficult to see how one entirely 
ignorant of the art of electricity could glean 
a satisfactory understanding of that subject 
from these chapters alone. 

The second section of the book treats the 
application of the preceding theoretical prin- 
ciples to practical radio sets. In successive 
chapters the author discusses radio-tele- 
graph sets, radio-telephone sets, and aids to 
aérial navigation. These chapters contain a 
wealth of valuable, practical, and concise 
information about actual commercial sets 
now in general use on the airways, and also 
include many diagrams of the apparatus be- 
ing described. The diagrams alone are of 
immense value to the practical radioman, as 
well as to the person whose interest in the 
subject is academic. The discussion of the 
various means of aiding the aérial navigator 
are particularly interesting and it opens a 
more or less new field of thought to the aver- 
age man. 

Following the first two sections is chapter 
8, with practical suggestions for methods 
of equipping a plane with radio. This chap- 
ter presumably crystallizes the author’s long 
experience in this line, both in teaching and 
in working with the radio installations of 
planes. It is full of miscellaneous informa- 
tion of interest to the aviation radioman. 

The statutes and regulations governing 
the conduct of aviation radio communica- 
tion are summarized in the last chapter of 
the volume, in a clear-cut and condensed 
form. Here one finds much valuable informa- 





U. S. Naval Institute Proceedings 





[Octopm 


tion which is otherwise often unavailable 

Lieutenant Eddy’s experience include 
several years of teaching in the aviatign 
ground schools of the Navy, as well ag fy. 
ther work along the same line since his 
separation from the naval service. He is pep 
haps as well qualified as anyone to wri 
such a book as this. His ideas do not seem 
to be too academic, and at the same time he 
has not entirely neglected the theoretic) 
side. If one is interested in aircraft radip 
communication I believe he will find in this 
volume much of benefit. 


BROWN’S DISTANCE CHART, Com 
piled by Captain W. D. Campbell, Glas. 
gow: Brown, Son & Ferguson, Ltd. 4 


This chart contains in tabular form the 
distances between principal world ports, It 
is printed on a sheet about 40 x 40 inches 
suitable for mounting on an office wall o 
board. While not as complete as similar 
compilations in book form, the tables ar 
very conveniently arranged and all are ayail- 
able and open at the same time. This pub 
lication should be very useful in offices and 
chartrooms where information of the type 
given is needed quickly and frequently. 

The principal table shows the distance 
between 18 English and North European 
ports and about 250 of the largest ports in 
the world. Direct distances between various 
American, Asiatic, and Australian ports are 
shown in supplementary tables. 


JAMES RUMSEY, PIONEER WW 
STEAM NAVIGATION. By Ella May 
Turner. Shepherdstown, W.Va.: 1930. 
$2.50. 


ReEvIEWED By Ricuarp S. West, JR., le 
structor, U. S. NavAL ACADEMY, 


James Rumsey, earliest inventor of a suit 
cessful method of propelling a boat against 
the current of rivers by steam, has after 
many years found a biographer. Robert 
Fulton, first to achieve commercial success 
in this direction, and John Fitch who vocif 
erously laid claim to priority in inventing 
the steam boat, have already received their 
moiety of public attention—Fulton by im 
mense popular approval and financial fe 
muneration in his own day, and Fitch by 
a Congressional appropriation in 1926 for 
a memorial to be erected by the War De 
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ent at the soldier-inventor’s grave. 
The last of this trilogy of inventors who 
initiated steam navigation, and the one 
whose claim to priority seems reasonably 
established by documentary evidence, has 
finally crept into public notice in a biogra- 
phy. Ella May Turner’s effort to allay James 
Rumsey’s ghost is a very modest one. 

Excerpts from numerous documents af- 
ford a connected story of Rumsey’s life. 
These records are letters of the inventor, 

ets of the Rumsey-Fitch contro- 
versy, archives and legislative records of the 
yarious state governments, testimonials of 
famous American and European statesmen, 
and records of patent offices abroad. 

Concerning his life before he went to 
live in Shepherdstown, West Virginia, and 
its environs, little is known. He was a native 
of Maryland and for a time lived in Balti- 
more. Financial embarrassments which 
hounded him all his life seem to have driven 
him into his backwoods seclusion. In Shep- 
herdstown he became miller, storekeeper, 
contractor and builder, inventor. A regular 
Jack-of-all-trades, he designed water lifts, 
improved gears for water-power grist and 
saw mills, and most important of all his 
steamboat. 

George Washington visited him in the 
fall of 1784 and engaged him to build two 
houses in Berkley Springs, or Bath as it was 
called in colonial times. It was on the occa- 
sion of this visit that Rumsey showed the 
great general the model for his boat. Wash- 
ington wrote in his diary: 

The model, and its operation upon the water, 

which had been made to run pretty swift, not 
only convinced me of what I had thought next 
to, if not quite, impracticable, but that it might 
be turned to greatest possible utility in inland 
navigation. 
The next day Washington gave Rumsey 
a certificate that he had been eyewitness to 
the actual experiment. John Fitch later tried 
in vain to obtain a similar certificate from 
Washington. 

One of Washington’s most cherished 
projects was the opening of the western 
country by the navigation of its rivers. 
After the Revolution the new country was 
experiencing great commercial expansion. 
Highways were scarce, and those that 
existed were poorly maintained by toll com- 
pamies. Hence Washington entered into a 
project for opening the Potomac to naviga- 
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tion. Charters were obtained from the 
Maryland and Virginia legislatures. Some 
dredging had to be done in the lower parts 
of the river, boulders had to be blasted from 
the rapids above. When the Potomac Navi- 
gation Company had difficulty in finding a 
superintendent for this job, Washington 
suggested Rumsey, of whose mechanical 
abilities he had “imbibed a very favorable 
opinion.” Rumsey, whose experimentation 
kept him forever out of money, was glad 
to get the position. 

Enterprises of this kind were given a 
great impetus when the Americans achieved 
their independence, but industrial develop- 
ment in the colonies had not flourished un- 
der the old régime. Rumsey had difficulties 
in obtaining equipment. Delays in transit 
were annoying and costly. Workmen, chiefly 
indentured Irishmen brought in from sea- 
coast cities, grew restive and unmanage- 
able. Rumsey had to send them back and 
procure slaves. Burdened with routine 
duties the inventor himself finally grew 
tired of his job and returned to Shepherds- 
town to complete his steamboat. 

The principle on which Rumsey worked 
was jet propulsion. In the bottom of his 
48-foot boat was a shallow trunk which ex- 
tended about three-fourths the length of 
the boat. The after end, at the stern post, 
was left open, the other end closed. On the 
closed end of the trunk stood a cylinder 2.5 
feet long. From this there was a communi- 
cation into the trunk. The cylinder lifted 
water from the river and forced it into the 
trunk, from which it was discharged at the 
stern. Immediately above this pump cylin- 
der there was fitted another cylinder which 
was operated by steam. The two were con- 
nected, the steam cylinder operating the 
lower one which forced water into the trunk 
and through the stern to propel the boat. 
Rumsey had much trouble sending to Balti- 
more and Philadelphia for castings and pipe 
fittings. Winter, too, delayed his work. 

Meanwhile John Fitch from Connecticut 
announced loudly that he had invented a 
steamboat. This first boat of Fitch’s was 
mostly all engine and was propelled by an 
ingenious hook-up of six oars on either 
side—at that not so curious as Earl Stan- 
hope’s boat with submerged paddles made 
in the likeness of a duck’s feet. Fitch be- 
sieged many legislatures for monopolies. 
He importuned General Washington for a 
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certificate, but received none. Washington 
wrote Rumsey and urged him to speed the 
completion of his boat. Rumsey, however, 
had conceived improvements that had to be 
made. 

At first he had planned to use a plain 
wash kettle for boiler, but now he decided 
to run coils of pipe through the fire box 
and increase the surface exposed to heat, 
and at the same time diminish the amount 
of water heated and fuel consumed. 

In September, 1785, a trial was held. 
Three tons of rock were loaded on the ves- 
sel and they started out. Eight or ten by- 
standers leaped aboard the boat at the mo- 
ment before shoving off and kept running 
back and forth and shouting, nearly upset- 
ting the boat, or so it seemed to the nervous 
inventor. The boat chugged two hundred 
yards, but Rumsey was not satisfied. The 
hot steam melted the soft solder at the 
joints and the entire engine had to be put 
together again with hard solder. On Decem- 
ber 3, 1786, when the final trial was held, 
Rumsey seated a row of fine ladies around 
the rail of his boat, and no bystanders dared 
to leap this hurdle. This time the trial was 
a gratifying success, even though the in- 
ventor had to keep bandaging the leaky 
plumbing to keep the steam in. 

Miss Turner next considers the Rumsey- 
Fitch controversy. This war of words be- 
tween the two inventors and their friends, 
and later between their heirs and assigns, 
was waged in the newspapers, in petitions 
to the various state legislatures, and in pri- 
vately printed pamphlets. Once the conflict 
flared into physical violence when Fitch un- 
dertook to spy out evidence in enemy terri- 
tory. The controversy concerned priority in 
the application of steam to navigation. In 
the interregnum between the Revolution 
and the final adoption of the Constitution, 
there were no such things as patent rights, 
as we know them today. Inventors made 
application to the individual state govern- 
ments for monopolistic privileges, and not 
to give away the secret of their inventions 
they frequently made extravagant claims 
for their productions and passed ever so 
lightly over the principles involved. Under 





these circumstances Fitch challenged the 
claims of Rumsey. Today their bombagi 
accusations and recriminations appear ag, 


reflection on the unperfected social orgagi §. 


zation of their day more than anything ely 

In the spring of 1788 Rumsey went 4 
Philadelphia and laid his plans befop 
prominent scientific and financial leaden 
A company, called the “Rumsey Society’ 
was formed to send the inventor to E 
to secure patents. Many prominent Amen. 
cans, including Washington and Fr 
gave him letters of introduction to the 
friends abroad. 

In London the celebrated manufacturer 
of steam engines, Boulton and Watt, 
him a hearing and offered to take him inp 
the firm. They stipulated, however, that he 
would have to sever his connections wih 
the Rumsey Society. This Rumsey’s bug 
ness ethics would not allow him to do, He 
spent most of his money obtaining a patent 
in London, and for the next four year 
struggled against poverty to bring his 
dream of a full-sized boat into existenc, 
He had to enlist the patronage of many men 
before his vessel was completed. Hard luck 
hounded him everywhere, but like the it 
domitable Micawber he never lost hope that 
something would turn up. Time after tim 
his financial backers went bankrupt or grew 
impatient with the slow progress made on 
the boat and refused to let the dreamy it 
ventor have more funds. Once when th 
London bailiffs sought to imprison him for 
debt, he took a job digging a canal in Ite 
land. ; 

In the end he was not to witness the final 
trial of his boat. Towards the close of 17% 
while laying his plans before the savant 
of the Royal Society, Rumsey suffered 4 
cerebral hemorrhage and never regainel 
consciousness. A few weeks later his vess 
made a successful trip against the current 
of the Thames at four knots an hour, AP 
though his method of jet propulsion was nat 
finally adopted for steam vessels, his cor 
tribution of a boiler many times lighter that 
those in use in his day makes Rumsey om 
of the important figures in the early history 
of steam navigation. 
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NAVY DAY, 1930 


A SUMMARY OF ACTIVITIES, AS REPORTED BY THE NAvy LEAGUE. 


the lines dictated by the experience 
gained in the eight previous celebra- 
tions and met with an excellent response. 

Perhaps the most valuable results were 
to be found in the participation of the press, 
the radio broadcasting stations, and the mo- 
tion picture news reels. From the editorial 
clippings furnished by one agency, favorable 
editorial comment was noted in over three 
hundred newspapers which represent half 
the total daily circulation of the country. 
A good many additional editorials not sup- 
plied by the clipping bureau were found in 
the naval district reports. Adverse criticism 
was found in less than a score of papers 
and these will be found to criticize any 
measure or movement promoting the wel- 
fare of the Navy. 

Programs by 163 radio broadcasting sta- 
tions were given, including networks of 
the National Broadcasting Company and 
the Columbia Broadcasting System. It is 
impossible to estimate the number of hear- 
ers who listened to these programs but they 
run into the millions. 

Every motion picture news-reel company 
carried a Navy subject the week of Navy 
Day and two of them also had pre-Navy 
Day films. The Motion Picture Producers 
and Distributors, Incorporated, estimate the 
weekly attendance at the motion picture 
theaters at 115,000,000. Practically every 
theater subscribes to one or more of the 
news reels. It is certain that many millions 
had the Navy brought to their attention due 
to the Navy Day observance. 

Most of these activities—editorial com- 
ment, addresses over the radio, and the news 
reels—were in the nature of good-will adver- 
tising. There were a few arguments for spe- 


N AVY DAY, 1930, followed closely 


cific measures to promote our naval defenses, 


but in the aggregate expressions of friendli- 
hess toward the Navy placed before tens of 
millions of people are bound to be helpful, 
although their exact value is imponderable. 

As an indication of the widespread co- 


operation given the event, it is interesting to 
note that thirty-three governors of states 
approved the celebrations by formal proc- 
lamations or statements to the press. Over 
200 mayors issued proclamations calling the 
day to the attention of the people of their 
several communities and causing the flag to 
be flown from public buildings. 

The participation of the Navy in the ob- 
servance was cordial as it has been from the 
beginning. Ships and shore stations held 
open house for the public and, counting 
over 100,000 visitors to the Naval Gun Fac- 
tory at Washington, possibly 500,000 visi- 
tors were received by the Navy on October 
27, 1930. This was up to the standard of 
previous years, although few vessels were 
sent to ports for the occasion. Vessels were 
open to the public wherever they happened 
to be. The U.S.S. Houston was at the port 
of Houston to receive a silver service from 
the city and the success of her visit, despite 
inclement weather, is a good illustration of 
the interest that may be created by the 
Navy, particularly in ports that are seldom 
visited by naval vessels. 

The Navy League pursued a policy of 
discouraging requests for the movements of 
naval vessels, which might interrupt train- 
ing or consume fuel. The only exception 
was when the city of Wilmington, Delaware, 
asked for naval vessels, and it was found 
that two destroyers en route to Philadelphia 
were inside the Delaware breakwater and 
they were permitted to spend two days in 
Wilmington. 

Naval officers on the request of state 
chairmen visited Minneapolis and St. Paul, 
Minnesota; Atlanta, Georgia; Richmond, 
Virginia ; Akron, Cincinnati, Columbus, and 
Cleveland, Ohio; Buffalo, New York; Salt 
Lake City, Utah; Little Rock, Arkansas; 
Bismarck and Mandan, North Dakota; 
Lynchburg, Virginia; Dallas, Texas; Butte, 
Montana. These visits, particularly in inland 
cities, create much interest and are the 
means of informing members of business 
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and civic clubs, students of high schools and 
colleges, and other groups concerning the 
state and the purposes of the Navy. Recruit- 
ing officers were particularly helpful to state 
and local chairmen. 

Two radio programs conducted by the 
Navy were of special significance. A greet- 
ing from Admiral William V. Pratt, chief 
of Naval Operations, was broadcast from 
key stations to all American-flag merchant 
ships. This greeting was acknowledged by 
a larger number of merchant ship captains 
than on any previous Navy Day. 

A message from the Secretary of the 
Navy was likewise broadcast from several 
stations in international code, thereby pro- 
viding a test for the amateur radio opera- 
tors of the country. This program was ar- 
sane in cooperation with the amateur 
Radio Relay League. 

While not in the category of official co- 
operation, the information number of the 
Proceepincs of the Naval Institute was the 
best in many years and possibly accounts 
for the large number of editorials in the 
metropolitan press. The information num- 
ber has proved extremely valuable to Navy 
Day, in placing facts before writers on na- 
val matters, and its effect has been felt 
throughout the year. 

As usual, American-flag merchant ships 
were dressed for the occasion. The active co- 
operation of veterans and patriotic groups 
was noted in widely scattered parts of the 
country, Organizations like the American 
Legion and the Daughters of the American 
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Revolution took over the active | hi 
of celebrations in several states. Hundm 
of chambers of commerce, civic clubs, an 
fraternal organizations held Navy Day pp. 
grams or took part in joint programs 
is gratifying to report that schools in oy 
500 cities and towns and churches in oye 
100 cities participated. Hotels, st i 
railroads, and department stores took no 
of the observance. Se 

Following is a summary of what was done 
last Navy Day. Twenty governors issue 
proclamations concerning Navy Day ag 
more issued statements; a total of 206m 
ors issued proclamations and 2 issued stg 
ments. Of the newspapers, 308 with ag 
culation of 13,190,287 published editor 
favorable to the Navy against 12 with; 
circulation of 481,057 that gave unfavorgl 
editorials. Nine papers with a circulationg 
374,594 made comment neither favorableny 
unfavorable. Twenty newspapers with a Gr 
culation of 2,953,325 gave part of ther 
rotogravure sections to Navy Day picturg 
Radio programs were given by 163 stations 
A total of 245 clubs, 521 public schools, ani 
4 colleges participated. Mention was mat 
of Navy Day in 118 churches and in 
motion picture houses and theaters. Twenty 
four hotels and restaurants, 10 railroad an 
steamship companies, and 165 stores @ 
operated. Posters were used in 77 cities ani 
parades were held in 6. A total of 1@ 
speeches were made throughout the county 
by various persons, other than regular m 
val officers. 
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LONEL TitcHMawn, Aid 
de Camp to his Excellency 
General WasHINGTON, having 
brought official acounts of the 
SURRENDER of Lord Corn- 
wallis, and the Garrifons of 
York and Gloucefter, thofe Citi- 
zens who chufe to ILLUMI- 
NATE on the GLorious Oc- 
CASION, will do it this evening 
at Six, and extinguifh their 
lights at Nine o'clock. 
Decorum and harmony are 
earneltly recommended to eve- 
ry Citizen, and a general dif- 
countenance to the leaft ap- 
pearance Of riot. 


Offober 24, 1781.8 


ORDER PERMITTING ILLUMINATION OF PHILADELPHIA 
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RECRUITING POSTER 
Eprtor’s NoTE.—The blurred inscription at the bottom of the poster reads as follows: 

That tuesday, wednesday, thursday, friday, and saturday, at Spotswood, in Middlesex county, 
attendance will be given by Lieutenant Reading with his music and recruiting party of ——— com- 
pany in Major Shute’s Battalion of the 11th regiment of infantry, commanded by Lieutenant Colonel 
Aaron Ogden, for the purpose of receiving the enrollment of such youth of spirit as may be willing 
to enter into this honourable service. 

The Encouragement, at this time, to enlist, is truly liberal and generous, namely, a bounty of 
twelve dollars, an annual and fully sufficient supply of good and handsome cloathing, a daily allow- 
ance of a large and ample ration of provisions, together with sixty dollars a year in gold and silver 
money on account of pay, the whole of which the soldier may lay up for himself and friends, as 
all articles proper for his subsistance and comfort are provided by law, without any expence to him. . 

Those who may favour this recruiting party with their attendance as above will have an op- 
peaaty of hearing and seeing in a more particular manner, the great advantages which these 
rave men will have, who shall embrace this opportunity of spending a few happy years in viewing 
the different parts of this beautiful continent, in the honourable and truly respectable character of 
a soldier, after which, he may, if he pleases, return home to his friends, with his pockets full of 
money and his head covered with laurels. 


GOD SAVE THE UNITED STATES 
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From an original painting by F. Abbot 


ADMIRAL LORD VISCOUNT HOOD 
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Courtesy Commander A. H. Miles, U. S. Navy 


HIS ROYAL HIGHNESS PRINCE WILLIAM HENRY 
Midshipman on board the Prince George under Admiral Digby, 1781 (see page 1312). 


1444 


























From a painting by Charles R. Patterson 


A BLACK-BALL LINER BECALMED 
The Black-Ball liners were passenger liners of the North Atlantic before the advent of steamships 
and were known as packet ships. 
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Courtesy George Nichols, Esq. From a painting by Charles R. Pattersom 
THE WEETAMOE 


1446 





ttersom 














: The Disarmament Information Committee at Geneva issues a publica- 
Disarmament tion in French, German, and English, that is intended to furnish the trend 
of opinion, official and unofficial, in the different countries concerning the prospects of dis- 
armament. Press reports and the activities of organizations in some of the European coun- 
tries indicate that the views are not all one-sided. The comments regarding the activities 
of various organization in the United States are of such interest that they are quoted be- 


low: 

For budgetary limitation—The State Department recently made clear that it wanted to join in no 
controversial questions ahead of holding the general conference. 

The probable position to be assumed by the United States at the conference in opposing budgetary 
limitation of armaments drew the fire of the National Council for Prevention of War. The disposition 
of the administration to consider the conference as confined chiefly to land armaments also was criti- 
cized. 

Arguing that budgetary limitation of arms is more effective than the direct physical limitation urged 
by the United States, and also more likely to lighten taxes, the statement says: 

“Hitherto the United States has opposed ‘budgetary limitation’ for three reasons: First, because a 
comparison of expenditures between two countries was unfair; second, because a limitation of budget by 
treaty was held to be unconstitutional in depriving Congress of the right to determine appropriations ; 
and, third, because this method was believed to be open to evasion. 

“The plan of accounting, worked out in its details by the experts, has finally disposed of all these 
difficulties, and there is now no ground left for our opposition if we wish for actual reduction of arma- 
ments.” 

The American Section of the Women’s International League was first in the field in securing sig- 
natures for its disarmament declaration, which is being circulated in some thirty countries. 

The eleven national women’s organizations not organized primarily for peace, but which codperate 
through the national committee on the “cause and cure of war,” are circulating a second petition ad- 
dressed to the International Disarmament Conference, not quite so far-reaching as the first, but de- 
manding the bold reduction of every variety of armament in order to put into immediate and unhesi- 
tating effect the pledges already made. These organizations are pledged to secure a million signatures 
to this petition, and for that purpose are working on a carefully planned quota basis. The General 
Federation of Women’s Clubs is given the biggest quota. The American Association of University 
Women is working to secure 35,000 signatures, the National League of Women Voters 135,000, and 
the Young Women’s Christian Association the same number. Since some of these organizations, like 
the General Federation of Women’s Clubs and the Women’s Christian Temperance Union, are very 
widely organized, it is expected that this petition will get into even the most remote rural regions. 

Not satisfied with the petitions already in circulation, the National Student Federation is planning 
a “youth disarmament petition,” the signatures to which will be limited to young people of between 
fourteen and twenty-five years of age. The petition will be drafted by the young people themselves and 
will express the youth’s point of view. 

Another petition addressed to the President of the United States has been drafted by the Federal 
Council of Churches. This will be distributed through the means of the thirty-five or forty peace com- 
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missions established by the various churches. When filled out they will be sent direct to the Why 

House. The chief emphasis in the Armistice Day program always featured by the Federal Couneil 

be laid this year upon disarmament, and literature is being prepared for distribution among 100% 

ministers in the United States. 

The National Council of Christian Associations, which is organized in 800 colleges, universities, 
normal schools, is not only circulating educational material on disarmament, but is taking definy 
steps to secure the codperation of the professors of political science, history, etc., to take a more actiy 
part in helping the students in this study through preparing printed matter and in teaching in summe 
conferences, 

The organizations whose work is mainly devoted to peace activities are contemplating similar inte. 
sive work. The American Friends Service Committee is putting into the field this summer ten peag 
caravans which will travel through the rural communities telling people about the disarmament confe. 
ence. The young men and women who will man these caravans will first be given instruction on th 
issues at the School for Peace Workers, to be held under the auspices of the committee at Haverfor 
College in June. 

The League of Nations Association is helping to build up local organizations to study the disarm 
ment conference and to furnish speakers for them. The Chicago office reports that the dates for dip 
armament institutes have already been set for six cities in the Middle West—Chicago, Indianapolis 
Minneapolis, St. Paul, St. Louis, Kansas City, and Denver. Many of the organizations have bey 
planning disarmament meetings for “world good-will day.” Perhaps the most ambitious of these 
the symposium on disarmament arranged through the codperation of the Philadelphia Peace Cound 
and the Women’s International League, including afternoon and evening sessions. 

The National Council for Prevention of War is urging every kind of activity to bring about a bette 
understanding of the need for disarmament and the issues of the disarmament conference, recom 
mending especially codperation with other organizations in forming ad hoc local committees. The exe: 
tive secretary, now traveling on the west coast, reports the initial steps towards the formation of ta 
such committees in that region. 


In our advertising pages E. I. du Pont de Nemours and Company 
pot: ~dlaagae es Its announce the disappearance of the last vestige of their powder mane 
facturing activities from the site of the first American powder mills 

on the banks of the Brandywine near Wilmington. 
Although only experimental samples of powder have actually been made in the Brandy- 





wine mills for a number of years, the testing of powders has been continued on the site 
where E. I. du Pont de Nemours established the original du Pont mills in 1802. As all 
du Pont smokeless powders are now produced at Carney’s Point, New Jersey, their lab 
oratory was moved there. 

In striking contrast to the simple single piece of equipment used for testing black gum 
powder more than a century ago are the highly scientific instruments with which the mo¢ 
ern laboratories are equipped. For many years after the making of explosives began in the 
little water mills on the Brandywine, the sole means of testing the “strength” of gum 
powder was the eprouvette, a small mortar into which a measured charge was loaded to 
gether with a solid iron cannon ball. Firing was done by means of a red-hot rod placed om 
the touch hole. The index to the strength of the powder was the distance the ball was shot 
by the charge. 

Some measure of the advance in the manufacture of smokeless powder can be had 
when this old method of testing is compared with the precise measurements made today. 
There are super-accurate chronographs for measuring velocities, pressure gauges which 
measure the pressure with utmost exactness, the gun for measuring recoils, the oscillo- 
graph for making time-pressure curves, and many other instruments used as gauges of 
the various qualities which a good powder must possess. 

In addition and all important is the fact that, after the powder has been manufactured 
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and tested ballistically, samples are stored in specially constructed, high-temperature sur- 


yeillance magazines where the keeping qualities of the product can be reliably predicted 
in a comparatively short space of time. 


The portrait of Decatur by Gilbert Stuart, reproduced on page 1350 of this 
issue, was furnished to us through the courtesy of Mr. Maynard Walker, 
director of paintings in the Ferargil galleries, New York. It is one of the 
four known portraits of Decatur by this great American painter; and Mr. Walker fur- 


nished the following memorandum regarding it: 

This portrait comes from the collection of Virginia Bleecker Houghton Burke. Mrs. Burke is the 
granddaughter of Dr. John Bullus, U. S. Navy. The following is Mrs. Burke’s statement concerning 
the portrait: “Commodore Decatur was an intimate friend and gave him (Dr. John Bullus) this por- 
trait, which I remember seeing during all my early life in the second parlor of my grandfather, Com- 
modore Bullus, whose house was at 30 East Twenty-fifth Street, New York City. I was Virginia Blee- 
cker, daughter of Charlotte Jane Rumsey Bullus (second daughter of Commodore Bullus), and of Lieu- 
tenant William Wade Bleecker, U. S. Navy, who was drowned at sea when I was a baby.” 


Portrait of 


The “St. Lawrence” You may remember the copy of a lithograph of the St. Lawrence, 
and published on page 1141 of the August issue. A retired naval officer 
the English Ensign _ writes to us: 


In your last issue you had a remarkably fine print of the frigate St. 

Lawrence saluting off Osborne. She was a famous frigate at that time, noted for her smartness. 
To the naval antiquarian the print exhibits certain features which are more or less interesting. Al- 
ready the essentially American points of rigging and equipment had been developed, as distinguished 
from the British Navy—the long royal poles; graceful proportions of yards and masts, and spacing 
of the masts; a handsome steeve to the bowsprit (pronounced brausprit) ; the dolphin striker vertical 
instead of at right angles to the head booms, which latter is the English fashion; the slim, carvel- 
built whaleboats and equally slim, square-sterned gig, with dinghy hoisted inside on double stern davits. 
Certain differences are observable from previous models. Already whisker booms had superseded the 
spritsail yard and the dolphin striker was single. 
Compared with the Constellation, the last time I went to sea in her the St. Lawrence had wooden- 
stocked anchors, and gaff brails instead of a shanker-head-down-haul, as developed in later rigs. 
Note the sentries on the knighthead and booms, with their piece at a support, the least trying and 
most comfortable way of carrying a musket on ship’s sentry duty. Moreover it had the advantage of 
the bayonet not swinging round in a circle, when the sentry turned, but he pivoted on his piece as a 
vertical axis. This prevented fouling any rigging or a man’s eye who might be near him, as he did 
his short pace of three or four steps. Having no large hammer, the modern rifle cannot be prac- 





A real feature of the print is why the merchant flag at the fore? It is puzzling to a “modern” to 
know the official she is saluting with a red ensign, or why a man-of-war carried a red ensign in her 
signal locker. She is not saluting a military or naval officer, because in those days the jib was hoisted 
at the first gun of a salute to an officer with his flag afloat and hauled down at the last gun. This is 
the first gun of the salute, as there is no sign of powder to port. 

In the salute all the old traditions seem to have been observed—the topgallant yards must be across; 
and the royal yards swayed out of the rigging and laid on deck behind the rail. Boats at the boom 
must shove off and booms be rigged in. 

But why the red ensign? Perhaps someone can solve the puzzle or perhaps it is just an artist’s error. 

In 1545 the English squadron was divided into three divisions distinguished by hav- 
ing the cross of St. George at different mastheads. Although records are vague and at times 
confusing, it seems certain that it was during the First Dutch War in 1653 that the prac- 
tice became established of supplying all ships of a squadron with ensigns of the squad- 
ronal color—red, blue, or white. The order of precedence was shortly afterwards changed 
to red, white, blue, and so remained until the squadronal colored ensigns were abandoned 
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in 1864. An order in council of July 21, 1707, and colored draughts attached indica 
the red ensign was regarded as the legal ensign of Great Britain and that all others 
merely variations for tactical purposes. In 1864 the present practice was established wher. 
by the white ensign was reserved for His Majesty’s ships ; the blue, for the Naval i 
and the red, for the Merchant Marine. 


: On page 1375 of this issue is an article by Lieutenant Arthur A 

Agta Ageton, U. S. Navy, entitled “The Secant-Cosecant Method,” that ha 

been prepared to show the advantages of working sights from the DR 

position rather than from an assumed position. The Hydrographic Office has thought » 

well of Lieutenant Ageton’s ideas and the table he has prepared that we understand its 

printing the table as a government publication—H. O. 211, Dead Reckoning Altituk 
and Azimuth Table. 


There seems to be doubt, as shown in the Professional Notes, in the mind 
of some naval experts in England of the value of the destroyer. There is 
doubt that destroyers were invaluable to the Germans at Jutland, for the Grand Fle¢ 
relinquished an almost perfect tactical position on threat of a destroyer attack. Mayit 
not be that the British thought too highly of destroyers at Jutland, and now go to th 
other extreme? 


Destroyers 


Whether he goes to sea for business or pleasure, whether he be a fresh 
water or a salt-water sailor, whether he be a naval or merchant marine 
officer or a transatlantic passenger, there can be but few of us who view Mr. Patterson's 
picture of the Weetamoe, copied on page 1446 of this issue, without feeling that the s@ 
still holds its lure. 


**W eetamoe” 


: A new arrival in the ranks of service papers is the U. S. Nay 
ee iew”’ 

ey mee Review, published weekly in Baltimore. Not least of its merits, im 
these hard times, is the price: five cents a copy, a dollar and a half a year (one dollar to 
the service). 


serie The print reproduced on page 1349 is of especial interest to the naval 

—— student for it was then the largest force we had ever assembled at sea, and, 

incidentally, it probably remained the largest American fleet assembled in 
foreign waters until the Spanish-American War. The autobiography of Commodore Charles 
Morris, published in the PRocEEpINGs in 1880, gives the following comments: 

Some attempts were made during the passage to maneuver as a squadron, but with very little sue 
cess. Even in the simplest of orders, that of convoy in three columns, the respective vessels could 
rarely be brought into their proper stations, or kept there for an hour. Commodore Bainbridge led the 
center, and Commodore Jones the starboard column, and the third fell to my charge. It was very evi 
dent that none of our commanders were prepared to manage their vessels in a squadron which should 
be obliged to maneuver at all in presence of an enemy, and that such knowledge was not to be ae 
quired except by practical exercises under an officer well acquainted with the theory of tactics and will 
ing to devote much time and labor to their instruction. 

We would commend the last sentence quoted above to those who apparently feel that 
ships are not required in the Navy because war is not already upon us. 


May we again call your attention to the prize essay notice that follows 
e Secretary’s Notes? The competition is not restricted to members of the 
Naval Institute but is open to any one. 


Prize Essay th 
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Theodore Roosevelt’s birthday, October 27, will, as in previous years, be 

Nery Day sparked by extensive Navy Day celebrations. Now, as much as at any time in 

our history, the service needs to have our people kept informed of the necessity for and the 

mission of our Navy; what it is doing to meet its peace-time obligations; what are its re- 
irements ; and what a vitally important part it plays in our national life. 

Many of our officers think that Navy Day celebrations consist primarily of sending ships 
to certain ports, but this is far from true. Read the summary of last year’s activities on 

1437 of this issue. Officers and men of the Navy come from every state in the union; 
and our fellow-citizens in every state are interested in their Navy. 

While numerous officials, schools, newspapers, and organizations in our sea-coast towns 
and cities took an active part in the Navy Day work of last year; we found that just as 
many towns, geographically far removed from the sea, were much concerned with the ac- 
tivities of their first line of defense. 

The Navy League in continuing its Navy Day celebration is doing the Navy and the coun- 
try a really great service and is deserving of the highest commendation as well as the 
whole-hearted support of the Navy itself. 


: Not many of our members realize how extensively the PROCEED- 
oo gad Institute ics are read and quoted in foreign countries. For instance, a 
recent issue of Revista Marittima (Italian) devoted about 10 per 


cent of its pages to quotations and digests from our publication. 


May we remind our members of the notice published in the September 
Army Ordnance issue that the Army Ordnance Association had invited the Naval Insti- 
paecistion tute to its annual meeting in Washington and Aberdeen? Those mem- 
bers who have not received a formal invitation, together with an identification certificate 
and detailed information regarding the exercise at the Aberdeen Proving Ground, should 
let the Institute’s Secretary know if they wish to attend. 


“Mel The burden of a great deal of writing in England is for smaller warships. 
in ee The British are said to have a 5,000-ton cruiser designed that, logically, can 
Parvo” do anything that could be asked of any man-of-war. What with the German 

“pocket battleship” costing well nigh as much as the West Virginia, one 
wonders how many 10,000-ton cruisers this new marvel will cost. 
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Special Notice 
Naval Institute Prize Essay, 1932 


oA rrize NOT TO EXCEED FIVE HUNDRED DOLLARS WITH A GOLD MEDAL, 
and a life membership in the Institute (unless the author is al- 
ready a life member, in which case he will receive the commuted 
value thereof), is offered by the Naval Institute for the best essay 
submitted on any subject pertaining to the naval profession. 

The following rules will govern this competition : 

1. The award of the prize to be made by the Board of Control, 
voting by ballot and without knowledge of the names of the 
competitors. 

2. Each competitor to send his essay to the Secretary-Treas- 
urer in a sealed envelope marked “Prize Essay Contest.” The 
name of the writer shall not appear on the essay, but instead 
thereof a motto. Accompanying the essay a separate sealed en- 
velope will be sent to the Secretary-Treasurer, with the motto on 
the outside and the writer’s name and motto inside. This envelope 
will not be opened until after the decision of the board. Essays 
must be received on or before January 1, 1932. 

3. In addition to the “Naval Institute Prize,” one or more 
essays may receive “Honorable Mention,” if of sufficient merit to 
justify that award; or, in the event that no essay is adjudged of 
sufficient merit to receive the “Prize,” the best essay submitted 
may receive “Honorable Mention” in lieu thereof. 

4. In case one or more essays receive “Honorable Mention” 
the writers thereof will each receive a prize, the amount of such 
awards to be decided by the Board of Control in each case. 

5. Announcement of awards will be made as soon as practi- 
cable after January 1, 1932. 

6. Essays awarded the “Naval Institute Prize” or “Honorable 
Mention” will be published in the Nava INSTITUTE PROCEEDINGS 
as soon as practicable. Essays not awarded a prize may be pub- 
lished at the discretion of the Board of Control, and the writers 
of such articles shall be compensated at the established rate for 
articles not submitted in competition. 

7. Articles should be limited to approximately 8,000 words, 
but shorter articles will receive equal consideration. 

8. In event of the prize being awarded to the winner of a 
previous year, a gold clasp suitably engraved will be given in lieu 
of the medal. 

9. All essays must be typewritten, double spaced, and sub- 
mitted in duplicate. 

C. H. McMORRIS 


Lieutenant Commander, U.S.N., Secretary-Treasurer 
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PUBLICATIONS 
U. S. NAVAL INSTITUTE, ANNAPOLIS, MARYLAND 


By @ decision of the Board of Control, all members are allowed a discount of 10% on books 
published by the Naval Institute and 5% on those of other publishers 
(government publications excepted). 


AVIATION 
Naval Aviation. Revised edition. New illustrations. 1929. 140 pages. $1.75 postpaid. 
Airplanes, Airships, and Aircraft Engines. 
By Lieut. Albert Tucker (CC), U. S. Navy. 1921. 436 pages. $3.50 postpaid. 


ENGINEERING 











Naval Auxiliary Machinery. 

Compiled by officers of the Department of Engineering and Aeronautics at the 
Naval Academy, this book covers auxiliaries used in the naval service. 1929. 152 
pages; 11 folders; many illustrations. $3.50 postpaid. 

Principals of the Basic Mechanisms. 

By Lieut. Comdr. R. N. S. Baker (CC), U. S. Navy, and Associate Professor W. E. 

Farrell, U.S.N.A. 1926. 135 pages. $3.75 postpaid. 
Engineering Materials and Processes. 

Is the successor of Danforth’s Mechanical Processes. By Lieut. Comdrs. G. B. Ashe 
and J. I. Hale (CC), U. S. Navy. Reprinted 1930 with slight changes and corrections. 
267 pages. $2.50 postpaid. 

Internal Combustion Engines. 

By the Department of Engineering and Aeronautics, Naval Academy. Fourth 

edition. 1931. 300 pages. $4.25 postpaid. 
Naval Reciprocating Engines. 

Compiled by Lieut. Comdr. L. P. Bischoff, U. S. Navy. Some material has been 
taken from Naval Reciprocating Engines and Auzxiliary Machinery, by Barton and 
Stickney, and new material added. 1929. 208 pages; many illustrations. $2.50 postpaid. 

Marine and Naval Boilers. 

Compiled by officers of the Department of Engineering and Aeronautics, Naval 
Academy, this text has been completely rewritten with the exception of Chapters VI 
and X. 1929. 194 pages; 16 folders; many illustrations and diagrams. $3.00 postpaid. 


Naval Turbines. 
By Commanders O. L. Cox and M. A. Libbey, U. S. Navy. 1924. 241 pages with 
many illustrations and drawings. $5.00 postpaid. 
Storage Battery Manual. 
By Lieutenant Commander L. C. Dunn, U. S. Navy. 1920. 400 pages. $5.00. 


LANGUAGES 
French Nautical Phrase Book and Reader. 
By Professor P. J. des Garennes, U.S.N.A. 1921. 181 pages. $1.50 postpaid. 
Writing and Speaking: a Handbook for Naval Officers. 
By Professor Carroll S. Alden, U.S.N.A. (This book replaces Composition for 
Naval Officers.) 1927. 359 pages. $2.50 postpaid. 


LAW 
International Law for Naval Officers. 
By Comdr. C. C. Soule, U. S. Navy, and Lieut. Comdr. C. McCauley, U. S. Navy. 
245 pages. Revised 1928 by Lieut. Comdr. C. J. Bright, U. S. Navy. $2.00 postpaid. 
Constitutional Law. 
Reprinted 1924. By H. J. Fenton, M.A., LL.D. 351 pages. $2.25 postpaid. 


MATHEMATICS 








Elementary Mechanics. 


A complete revision of the 1922 edition, by Professor Paul Capron and Associate 
Professor L. T. Wilson, U.S.N.A. 1926. 473 pages. $5.00 postpaid. 









































MISCELLANEOUS 


Some Stories of Old Ironsides. 

By Commander H. H. Frost, U. S. Navy. This pamphlet on the Constitution is very 
attractively gotten up. 30 pages and 8 illustrations. 1931. $.25. 

Naval Leadership: With Some Hints to Junior Officers and Others. 

Third edition. 1929. 178 pages. $1.50 postpaid. 

A Digest of Naval Communications. 

Compiled by Lieutenant Commander James M. Lewis, U. S. Navy, primarily as 
a textbook for midshipmen, but the book will also provide an excellent text for officers 
preparing for examinations for promotion. 1928. 98 pages. $1.25 postpaid. 

Matthew Fontaine Maury. 

By Professor Charles L. Lewis, U.S.N.A. Foreword by Commander Byrd, U. S. 
Navy (Retired). A biography every American should read. 1927. 264 pages. $6.00 
postpaid. 

Man-of-War’s Man’s Manual. 
y Rear Admiral R. R. Belknap, U. S. Navy (Retired). 1928. 241 pages, illustrated, 

$.65 postpaid. 
Yankee Mining Squadron. 

By Captain R. R. Belknap, U. S. Navy. 1920. 110 pages, illustrated. $1.00 postpaid. 

Routine Book. 
By Captain R. R. Belknap, U. S. Navy. 1918. 308 pages. $1.25 postpaid. 


Index to Proceedings (Nos. 1 to 100) and (Nos. 101 to 200). $1.50 each, postpaid. 


U.S. Navy Cook Book. 
By School for Cooks and Bakers. U.S. Naval Training Station. Newport, Rhode 
Island. 1920. 130 pages. $.60 postpaid. 

Physiology, Hygiene and First Aid. 
By Captain R. G. Heiner (MC), U. S. Navy. 1928. 219 pages. $1.85 postpaid. 


Manual of Athletic Requirements. 


By Lieutenant Commander W. A. Richardson, U. S. Navy. Revised and enlarged 
edition. 1927. 692 pages. Profusely illustrated. $4.50 postpaid. 


NAVAL CONSTRUCTION 


Principles of Naval Architecture and Warship Construction. 

Lieut. Comdr. G. C. Manning (CC), U. S. Navy, and Lieut. T. L. Schumacher 

(Ce), U. S. Navy. A treatise especially prepared to furnish in compact form the 

information required by the operating personnel of the U. S. Navy. Revised 1930. 

395 pages, illustrated. $4.50 postpaid. ‘ 
Neval Artificer’s Manual. 

By Lieut. McCall Pate (CC), U. S. Navy. 1918. 797 pages. $2.00 postpaid. 


NAVAL ORDNANCE 






















Exterior Ballistics. 
For the instruction of midshipmen. By Lieutenant E. E. Herrmann, U. S. Navy, 
under the direction of the Head of Department of Ordnance and Gunnery. 1930. 
354 pages with tables and figures. $4.50 postpaid. 


Range and Ballistic Tables. 


Prepared for use of midshipmen as an auxiliary companion volume for Exterior 
Ballistics, and contains tables required with the latter textbook. 1930. $2.25 postpaid. 


Naval Ordnance. 
A textbook prepared for the use of midshipmen by officers of the United States 
Naval Academy. Reprinted 1928 with corrections. 641 pages. $6.00 postpaid. 


NAVIGATION 


Aquino’s “Newest” Sea and Air Navigation Tables. 

By Commander Radler de Aquino, Brazilian Navy. For solving all problems by 

ee The simplest and readiest in solution. The safest and the most exact. 
1927. 171 pages. $5.00 postpaid. 








